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OMING U® FROM WAUKEGAN a short 
time ago where we had been visiting at 
the new North Works of the Wilder Tan- 
ning Co., the power generating equip- 
ment of which was described in the June 
15 issue of this paper, attention was 
attracted, as we were nearing the Madi- 

son St., Chicago terminal of the Northwestern line, to 

an imposing and comparatively new 6-story red brick 
structure located at the right-hand side of the tracks. 

A large sign proclaimed this to be the factory of the 




















FIG. 2. 
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J. P. Smith Shoe Co., manufacturers of high-grade foot 
wear, including Dr. A. Reed’s cushion shoe, of which 
there are made, we are told, about 500 to 600 pairs a 
day. The total output of this factory is approximately 
4500 pairs of shoes each 24 hr. 

Interest centering on this particular plant was, to a 
great extent, due to having spent that day at the tannery 
and naturally we were desirous of learning more of the 
various processes involved in preparing and fitting the 
leather for the use of the ultimate consumer and the 
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method of power generation, transmission and utilization 
employed in such an establishment. 

Arriving at the plant a few days later we inquired 
for the chief engineer, Lowe Schurger, who was found 
to be most congenial and accommodating and one who 
makes the employer’s interests his interests, as proved 
by the efficient and well-maintained condition of the 
plant under his charge. 

The boiler and engine rooms which are located at 
the east end of the basement occupy an overall floor 





_FIG. 1. MAIN GENERATING UNIT 


space of approximately 94. by 39 ft., and are provided 
with head room of about 16 ft., which, together with 
large outside windows, provides excellent ventilation 
and, during the hours of daylight, ample natural illu- 
mination, features so frequently conspicuous by their 
absence in installations of this kind. And as a further 
aid toward efficient lighting, walls and ceilings have 
been painted white which, together with the green trim 
of window and door frames, gives the interior an exceed- 
ingly pleasing appearance. The main generating unit is 
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FIG. 3. HOUSE PUMP 


also painted a dark green, although all other machinery, 
such as pumps and boiler fronts, are of a jet black. 


ENGINE Room EqQuiIPMENT 


TO PROVIDE SPACE for the future installation of an 
additional generating unit should load demands require 
such, the engine room is somewhat larger than at present 
required. This is, however, of advantage in many 
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respects, especially so when repairs or overhauling of 
engine room equipment become necessary. 

The present prime mover used to generate electric 
eurrent for the lighting of the building and the opera. 


tion of the various motors of which there are 52 jn 


number, ranging in. size from 2 to 15 hp., consists of 
a 300-hp. single Cooper-Smith Corliss engine operating 
at a speed of 110 r.p.m., and direct connected to 4 200- 
kw., 250-v. Sprague, 3-wire direct-ecurrent generator. 
Current from this machine is delivered though 
underground lead-covered leads to a_ 3-pane!| vrai 
marble switchboard from where it is distribu: to 
the various floors and departments, that for lis ting 
being taken from the neutral and either one of th. out- 





GENERAL VIEW OF BOILER ROOM 


Fic. 4. 


side lines and maintained at 120 v. at the switchboard, 
while the motors are connected directly across the out- 
side feeders and receive current at approximately 230 v. 
Any unbalancing of load which may occur is cared for 
by a Sprague static compensator capable of correcting 
any unbalance equal to 25 per cent of the capacity of 
the generator. From the switchboard current is carried 
by conductors placed in iron conduit for the most part 
embedded in the concrete walls and ceilings of the struc- 
ture to secondary distribution points. Except in special 
instances group drive is employed and all switches and 
starting boxes controlling the motors as also those used 
for lighting installed in sheet iron cabinets, thereby 
reducing danger of fire and accident due to carelessness 
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on the part of employes to a minimum. Tungsten 
lamps are used generally throughout the plant; only 
where the units are subjected to hard and rough usage 
are carbon filament lamps employed. All lighting units 
are suspended by means of rigid iron or cord drops 
depending upon service requirements and location of 
the unit and are for the greater part provided with 
12-in. white-enameled reflectors. 

Other engine-room equipment consists of two 6 by 
8 by 12-in. Knowles single vacuum pumps, two 714 by 4 
by 10 Worthington duplex boiler feed pumps, one 5 by 
gin. Deane triplex power pump driven by a 5-hp. 
Sprague motor, and used in connection with the house 
service supply, and a combination Allis-Chalmers air 
compressor and a 6 by 10-in. Lucas triplex fire pump 
capable of being operated singly or as a unit by means 
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ete., is under automatic float control. With the fall of 
the level of the water a float switch located in the tank 
energizes a set of relays which in turn control the flow 
of the motor supply current and thereby bring the pump 
into action. As soon as a predetermined level of the 
water has again been reached the float switch opens, the 
relays are de-energized and the motor is stopped. 


GENERATION AND DISTRIBUTION OF STEAM 


ENTERING THE BOILER ROOM, we found this part of the 
plant in as elean and orderly condition as was the engine 
room, with perhaps the exception of some little fine coal 
and dust sprinkled about on the floor, but which, how- 
ever, due to the very nature of the place, could hardly 
be avoided. 

Steam is ordinarily generated, we were informed by 
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FIG. 5. 


of a 5-hp. Peerless electric motor and used in conjunc- 
tion with the sprinkler system. The latter set is mounted 
on a common bed plate made up of heavy channels with 
the air compressor shaft joined to that of the pump by 
means of a friction clutch. 

The sprinkler system, which is of the wet type 
throughout, except for those sections subject to low tem- 
peratures, is provided with a reserve water supply car- 
ried in two 15,000-gal. wooden and two 7000-gal. steel 
tanks located on the roof of the building. In the dry 
section a minimum air pressure of 75 lb. per sq. in. is 
maintained. 

Operation of the house service pump which, through 
the medium of a 10,000-gal. wooden tank also located 
on the roof of the building, supplies water for toilets, 
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LLLVATION 
PLAN AND ELEVATION OF POWER PLANT 


Mr. Schurger, by two of the three 115-hp. return-tubular 
boilers installed, one of which we noticed was of Kroe- 
schell make, while the other 2 were Kewanees. <A pres- 
sure of 90 lb. gage is normally maintained. 

In order to utilize all available space, a coal bin 
having a capacity of 65 tons has been provided under 
an alley-way extending parallel to the boiler room, an 
arrangement offering exceptional facilities in the hand- 
ling of the fuel. This is dumped from wagons and 
trucks through manholes provided for the purpose into 
the bin below. Fyrom where in turn, due to the close 
proximity of the boiler fronts, it is easily fed to the 
furnaces by hand. The fuel ordinarily used, and of 
which an average of from 5 to 9 tons per day are burned, 
according to the heating requirements, consists of a 


a 
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control of Fisher governors attached to the steam sup- 
ply lines. 


mixture of Nos. 1 and 2 bituminous, although in addi- 
tion to this at least 500 lb. of leather dust and shavings 
are consumed every 24 hr. This generally is fired only 
during light-load periods, as no appreciable degree of 
heat can be derived from the burning of this fuel, the 
ordinary procedure being to fire the day’s accumulation 
of stock at one time rather than mixing it with the coal. 
After being allow to smolder on the grates for some time 
it is broken up with slice bars. 

Ashes are removed from the pits below the furnaces 
by means of hoes, shoveled into wheel barrows and 
carted and dumped into a small receiving pit from where 
they are picked up by a bucket conveyor and are raised 
to a storage bin having a capacity of 8 tons and thence 
discharged through chutes into wagons and trucks to be 
hauled away. This conveyor, which is driven by a 5-hp. 
Sprague electric motor is capable of raising approxi- 
mately 10 tons of ashes each hour when in continuous 
operation. 

Water used in the generation of steam is taken from 
a Cochrane open heater, which in turn receives its sup- 
ply from a 500-gal. settling tank connected directly to 
the city mains. This water is handled by one of the 
two 714 by 4 by 10-in. Worthington feed pumps in the 
engine room, the speed of the pumps and, therefore, the 
degree of feed, being regulated by Foster governors on 
the steam supply lines. 

Leaving the boilers the steam is delivered through 
4-in. leads to a 5-in. main header, carried along the 
boiler fronts and thence into the engine room where 
distributing branches connect to the main generating 
unit, the various auxiliaries and to the steam heating 
main through the medium of a 4-in. globe valve and a 
4 by 9-in. pressure reducing valve. <A 2-in. auxiliary 
header, carried along the rear of the boilers, connects 
with the main header in the engine room, thus insuring 
at least a partial supply of steam should the main header 
become inoperative for any reason. 

Exhaust steam from the main engine is cared for by 
a header made up of 10 and 12-in. sections laid in a 
concrete trench below the engine room floor and is passed 
through the Cochrane feed-water heater in the boiler 
room which it is utilized to raise the temperature of the 
feed to about 210 deg. F. The surplus not so employed 
is conducted through a 12-in. line terminating in a 12 
by 9 by 12-in. tee, the 9-in. outlet of which through the 
medium of a globe valve connects with the heating 
system while the 12-in. outlet connects to an atmospheric 
exhaust line fitted with a 12-in. Crane back-pressure 
valve. With this arrangement, as may be clearly under- 
stood from a study of Fig. 5, the steam not used by the 
engine or the heater may be discharged into the heating 
system when this is in use, or it may be diverted to the 
atmosphere as conditions require. Should no exhaust 
steam be available or should the amount available be 
insufficient to supply the demand, live steam may be 
taken through the 4 by 9-in. Crane pressure reducing 
valve connecting with the 4-in. high-pressure header. 

The steam heating system which is made up of 
20,000 sq. ft. of radiation, is supplied with steam at a 
pressure of from 3 to 4 lb. per sq. in., depending, of 
course, to a considerable degree, upon the outside tem- 
perature. Returns from this system are delivered to the 
feed-water heater for re-use by one of the two 2 by 8 
by 12-in. Knowles single vacuum pumps which are 
located in the engine room; these pumps are under the 
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DRINKING WATER SUPPLY 


WATER USED in the basement, the first and second 
floors, for drinking purposes, is obtained directly from 
the city mains. Due, however, to the inadequacy of 
pressure in the locality, it was found impossible to ob- 
tain a satisfactory supply above the second floor, and 


as a consequence a pressure re-enforcing pump was jin- 
stalled. This is of the centrifugal type driven hy a 
3-hp. electric motor and has its suction connected to 
a branch from the city mains and discharges into a 120- 
gal. receiving tank from where it is delivered to the 
distributing system above. The pressure maintained is 
from 50 to 60 lb. per sq. in., the motor being automatie- 
ally cut into and out of service according to the demand. 


Water Power Plants in Spain 

THE GROWING SCARCITY of coal in Spain has empha- 
sized the importance of using the available hydraulie 
power to the best advantage. Such power has been 
greatly developed during recent years, but at present it 
is estimated that not more than 8 per cent of the obtain- 
able power is in use. The Spanish Electrical Society 
publishes tables showing 170 hydro-electric plants oper- 
ated, of which 67 are of large size, having 858,000 avail- 
able horsepower, and 361,000 hp. used; 29 of medium 
size, having 15,000 hp. available, all in use; 74 of small 
size, having 8000 hp. available, all in use. 

Work is now under way to develop an additional 
100,000 hp. Most of the companies are comparatively 
small, the largest being at Barcelona, disposing of about 
100,000 hp.; another, French company, utilizing the 
water from 24 natural lakes at a fall at Capdella, and 
another one having 5 waterfalls on the River Esera. 
Current in one case is transmitted 112 miles at 100,000 
volts, and in another case, 158 miles at 66,000 volts. 


IN CONNECTION with the coal situation, Secretary 
Franklin K. Lane, working with the representatives of 
the mine operators and the Committee on Coal Produc- 
tion of the Council of National Defense, has secured 
an agreement from the operators for coal prices at the 
mines as follows: 

On bituminous coal in Pennsylvania, $3 for mine- 
run and $3.50 for domestic lump, egg and nut. West 
Virginia, $3 for mine-run, and $3.50 for domestic lump, 
egg and nut. Ohio coal, No. 8 district, thick vein, $3 
for mine-run, $3.50 for domestic lump, egg and nut; for 
thin vein Hocking and Tuscarawas county region and 
vicinity, $3.25 for mine-run, $3.50 for domestic lump, 
egg and nut; Massillon and Palmyra districts, $3.50 for 
all grades. In Alabama, for the Black Creek region, $4; 
for the Pratt, Jaeger and Corona region, $3.50; Big 
Seam, $3 for all grades. For Maryland, the same prices 
as for Pennsylvania and West Virginia; for Virginia, 
the same, and for Kentucky the same. For Illinois and 
Indiana, $2.75 for mine-run and steam sizes, $3.50 for 
screened domestic sizes. Tennessee, $3.50 for all sizes. 

No action was taken upon anthracite prices, because 
these prices had already been fixed by the Federal Trade 
Commission. For regions west of the Mississippi River, 
no prices were fixed, as it was felt that there were not 
sufficient representatives from that district to warrant 


such action. 
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Manning Boiler Construction 


DETAILS OF THE DESIGN AND OPERA- 
TION OF UpriagHt FiIrE-TuBe BoILer 


ERTICAL boilers were originally of small capacity 
V and designed for low pressures; but as larger units 

and higher pressures were required, it became 
obvious that the limited grate area was a barrier to in- 
creasing the heating surface. In other words, if the 
proper ratio of heating surface to grate surface for the 
best economy was to be maintained, the grate surface 
could be increased only by increasing the diameter of the 





FIG. 1. MANNING BOILER SET ON CAST-IRON BASE 


boiler, which for a given thickness of plate would reduce 
the safe working pressure. 


LOcATION OF OGEE RING AND HANDHOLES 


To SECURE an increased grate area without increasing 
the diameter of the boiler, Chas. H. Manning developed a 
design in which a furnace with a diameter larger than 
that of the boiler was connected to the boiler by a flanged 


ring, commonly known as the ogee ring, which also acts 
as an expansion bend, permitting the expansion and con- 
traction of the tubes and the outside shell. 

In the early Manning boilers, the ogee ring was placed 
down near the crown sheet and handholes were in the 
barrel of the boiler. This did not permit proper access 
for cleaning the crown sheet and was soon changed, the 
handholes being placed on a line with the crown sheet 
by raising the ogee flange and locating the handholes in 
the outer sheet of the furnace. The Bigelow Co. of New 
Haven, Conn., one of the foremost builders of this boiler, 
devised a system of handholes, properly reinforced, and 
located around the crown sheet in such a manner that 
each tube aisle can be reached. Figure 2 gives a sectional 
view just above the feed pipe, showing the tube arrange- 
ment. The tubes are generally 21 in. in diameter, from 
12 to 20 ft. long, and beaded at both ends. 

Failure of this type of boiler is a rare occurrence. 
Being entirely removed from contact with the furnace 
gases, the shell plates of the boiler are never subjected 
to a temperature higher than that of the steam. When 





FIG. 2. SECTIONAL VIEW ABOVE FEED WATER INLET SHOWING 


TUBE ARRANGEMENT 


the water level reaches a dangerous point, warning is 
given by the fusible plug, or if this does not occur, due 
to a rapid fall of water level, and the level reaches a 
point low enough for the crown sheet to ‘be affected, 
the small amount of water remaining in the water leg 
would be insufficient to cause an explosion. 

In calculating the safe working pressure, the burst- 
ing pressure of the outer shell and the collapsing pressure 
of the inner furnace shell are considered; that is, the 
thickness of plate, tensile strength, and joint efficiency of 
the upper shell, and the size and pitch of staybolts in 
the lower shell. 


; FuRNACE CONSTRUCTION 

ABOVE THE OGEE FLANGE, the design of the shell is 
the same as required for any cylinder withstanding 
internal pressure; but the design of the outer furnace 
shell is different, as the only portion of the outer fur- 
nace shell which requires its thickness to be based upon 
the diameter is the short section above the staybolted 
surface. 





Fig. 3. 
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As the force tending to rupture two cylinders of 
different diameter which are stayed to each other de- 
pends upon the cross-sectional area of the space between 
them, it is entirely independent of their diameters. Inas- 
much as the area exposed to pressure between the inner 
and outer sheets of the furnace in the Manning boiler is 
relatively small, these sheets along the staybolted surface 
can be made as thin as will admit of proper strength for 
staying. Since there is no need for great strength ‘to 
resist rupture, the most serviceable joint is one which 
ean be made tight to prevent leaking; hence single riv- 
eted joints or welded seams are employed along. this 
staybolted surface. Above the staybolted section, the 
diameter becomes a factor in determining the strength, 
and this part is designed in the same manner as the 
other cylindrical portions of the boiler. 

It has been customary, on account of the requirements 
for strength of this upper portion of the outer furnace 





BATTERY OF MANNING BOILERS EQUIPPED WITH 
MECHANICAL STOKERS 


sheet, to make the entire sheet of suitable thickness 
for its diameter. This construction imposes rather severe 
conditions on the staybolts, for flexibility is prevented 
at the outer end of the staybolts because of the thick- 
ness of the outer sheet, and this increases their liability 
to break at the connection to the thick sheet. An impor- 
tant improvement in this construction detail has been 
effected by substituting a thinner outer furnace sheet 
and reinforcing the portion above the staybolts with a 
continuous strap, made integral with the outer furnace 
sheet by rivets passing through the two plates at fre- 
quent intervals. 

In Fig. 4 is shown a cross-section of a furnace door 
opening, which is constructed by first cutting elliptical 
openings in the furnace sheets, heating the edges of the 
opening and turning out into position by hydraulic 
pressure. After the inside and outside furnace plates 





FIG. 4. DETAILS OF FIRE 
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have been staybolted together, the projecting portions 
forming the door opening are laid up iron to iron and 
riveted together. With this form of construction, the 


rivets are not in direct contact with the fire and the 
possibility of leaky rivets is avoided. 
SETTINGS 
For HAND FIRING, the Manning boiler may res: upon 


a brick base about 20 in. in height and fitted with an 
iron cap, or upon an independent cast-iron jase as 
shown in Fig. 1. With a brick base it is most convenient 
to level the iron cap on the brickwork and pour grout 
under the cap, allowing the grout and brickwork to set 
thoroughly before placing the boiler in position. With 
an independent iron base it is most convenient to level 
the base on the foundation accurately and pour grout 
under it to make it rest solidly. If the base has been 
properly set, the boiler should rest firmly upon it in 
a vertical position. If it shows a tendency to rest on 
two points, the use of small metal shims of the re juired 
thickness will prevent any tendency to rock. 
Boilers above 300 hp. are usually equipped with 
mechanical stokers, in which case the boiler is supported 
by lugs riveted to the side of the boiler, the lugs resting 
upon a steel framework which can be so erected as to 


























DOOR CONSTRUCTION FIG. 5. OGEE RING CONSTRUCTION 
bring the boilers to any desired height. Figure 3 shows 
a typical installation of mechanically stokered Manning 
boilers. 


LocATION OF FEED WATER INLET 


Ir WILL BE OBSERVED in Fig. 2 that the feed water 
inlet is placed in the body of the boiler rather than in 
the water leg as sometimes found. Three reasons are 
offered for this: (1) If the feed pipe entered the water 
leg, the comparatively cold water would be discharged 
directly against the hot furnace sheet; (2) any air pres- 
ent in the feed water would have a chance to attack the 
staybolts and plates in the water leg; (3) since the water 
leg forms a natural settling chamber, the entering feed 
water would continuously agitate the sediment, causing it 
to work up onto the crown sheet. Moreover, the fact that 
the feed water in entering the body of the boiler has a 
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tendency to keep the central column of the boiler con- 
tents of sufficient density to prevent being lifted from 
the crown sheet when the boiler is being forced hard. 
This advantage is emphasized if we remember that the 
circulation in this boiler is up at the center and down 
at the sides. 

Distribution of the feed water is accomplished by 
means of the perforated pipe located in one of the 
tube channels as shown in Fig. 2. 

When the tubes of a boiler are from 12 to 18 ft. 
in length, the water column should be located so that 
the working level, such as the second gage cock, is 
about + ft. below the top tube sheet. 


CLEANING THE BOILER 


IN THE MANUFACTURE of boilers, the interior sur- 
faces are apt to collect a certain amount of grease, 
oil and dirt that washing cannot remove, which on start- 
ing up new boilers is often the cause of foaming. To 
avoid this, dissolve about 50 or 60 lb. of soda ash for 
each 100 boiler horsepower and pump it in at the first 
filling up, after which a slow fire should be kept under 
the boiler a day or two, then allowed to cool. After 
emptying the boiler, all the handhole plates should be 
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removed and the interior surfaces thoroughly washed 
off with a strong stream of water from a hose. 
this washing is done thoroughly, the soapy residue formed 
by the mixture of oil and soda ash will still remain on 
the tubes and shell and be apt to cause foaming. 


Unless 


Care should be exercised in laying up a boiler for 
long idleness, otherwise it will deteriorate more rapidly 
than when in use. To prepare a boiler properly for 
idleness, it should be thoroughly cleaned, both externally 
and internally, sweeping off all soot and ashes from the 
tubes and plates. All openings should be left open to 
allow as free a circulation of air as possible. A boiler 
should never be laid up containing water, for this will 
cause extremely rapid external corrosion due to sweating. 

Among the advantages of a Manning boiler are: sav- 
ing in floor space, low cost of installation, freedom 
from air leaks and the furnishing of superheated steam. 
The amount of superheat varies with the size of the 
boiler and the water level; a boiler of 500-hp. capacity 
with tubes 20 ft. long and the water carried at a point 
7 ft. below the upper tube sheet, will furnish steam 
superheated 50 deg. when the boiler is operate at its 
rated capacity. 


Isolated Plants in Modern Office Buildings* 


TYPICAL OUTLINE OF EQUIPMENT AND METHOD 


oF EstimatTinG Power Cost. 


HERE are buildings in every city that ean manu- 

facture current at a rate lower than the best central 

station can give. There are buildings that are so 
situated that the converse is true, and we may in a 
brief way outline the different items which help to 
make a decision on one side or the other. 

If we consider a building of 10 floors and 45,000 
sq. ft. of ground space, we can outline the equipment 
necessary for its operation. 


VENTILATION 


THE AVERAGE building of this size may be said to con- 
tain on a normal day 300 people to each floor, making 
3000 inhabitants to the building. Proper construction 
would provide for many outside rooms, but with the 
average crowded city this is not the case. Therefore, 
fresh air must be provided for the basement, the sub- 
basement and probably part of the first 3 floors, depend- 
ing upon the uses to which they would be put. Averages 
show that the subbasement would require about 25 hp. 
in fans. The basement about 15 hp., and the 3 upper 
floors 30 hp., making a total of 70 hp. for ventilation, 
if it is to be done properly. Under this head may come 
forced or induced draft of 10 hp. corresponding to 400 
hp. in boilers for heating. This is because of the poor 
natural draft in a congested building section where the 
stack has not a free exit. 


LicguT 


Here 1s a different problem; for one may have a 
very low load factor in proportion to connected lamp 


and in 5 min. of storm rise to the maximum peak. If 
*From a paper read before a joint session of the A. S. M. E. and A. I. 
E. E. in Boston. 


By A. R. MEEK 


one considers this building to have 600 rooms and 
assume a connected lamp load of 400 w. per room, our 
connected load amounts to 240,000 w. or 240 kw. This 
is the maximum and the average shows a daily operation 
of 40 per cent load factor, or say 96 kw. 


HEAT 


IN THIS country we require heat for at least 7 mo. 
in the year. The amount of heat required depends 
upon the type of building, the cubical contents, the 
building material, and the exposure. 

It would not be amiss for one to say that this pro- 
posed building would require a minimum of 350 b.hp. to 
425 b.hp. maximum per day of 10 hr. to maintain 70 
deg. F. (21 deg. C.) in the rooms and 58 deg. F. (14.4 
deg. C.) in the corridors, averaging 300 hp. for the 
entire period of 7 mo. 

POWER 


A BuILpING of this size to handle properly the traffic 
must contain not less than 8 high-speed passenger ele- 
vators, each designed for a capacity of 10 people, besides 
the operator. Each one of these elevators will travel 
about 19 mi. in a day and consume about 100 kw.-hr. in 
each 10 hr. The total peak load when all these elevators 
start together would amount to 175 kw. 

In the modern building we may find approximately 
25 hp. or 15 kw. devoted to refrigeration for circu- 
lating ice water and for restaurant use. Therefore, to 
consider our maximum power and light demand for 
10 hr, we have: 


BOS Siniras Vikas a's O45 seb nas aE edmond s 240 kw. 
Power for ventilation, 70 hp. or............. 50 kw. 
Power for draft, 10 ba. OF. oo 66. cs ccsccccven 7 kw. 
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ee a a ea 175 kw. 
Power. for refrigeration ................000. 15 kw. 
RE Gia reel See Iho cece es Pe Kw Ws, eee 487 kw 


which may be called our connected load, subject to 
instant demand and for which we must provide the 
proper equipment. 

Our average demand would be much less and we may 
consider it as follows: 


ee OE ey ae ee a ee 96 kw. 
Ppwer for womtslotion <<. ..6 6.6. cbc css eese 50 kw. 
I eee oe heed cee cs 7 kw. 
ee I oe ce reeris sees 2é8 80 kw. 
Power for refrigeration «...5.....005008.605. 15 kw. 

eR oe ee mee ee 248 kw 


which is a trifle over 50 per cent of the maximum. 

If we now consider the heating proposition you will 
find that we require a maximum of 425 b.hp. and an 
average of 300 b.hp. If the piping of the system is 
properly done, we can use a maximum of 5 lb. pressure. 
A reducing valve will be required if the boilers are 
operated at higher pressure. 

Now, these boilers should evaporate at least 814 lb. 
of water per pound of coal consumed. If the average 
is 300 hp., then at 34 lb. of steam per horsepower, we 
should have 10,200 lb. of water per hour or 102,000 lb. 
of water per day. On the basis of the above evaporation 
we should consume 12,000 lb. of coal per day of 10 hr. 

It will be noted that we require 10,200 lb. of steam 
per hour for heating at a pressure of 5 lb. gage. There 
is also an average load of 248 kw. per hour. If a plant 
of modern Corliss valve engines is installed, we can 
expect to secure a kilowatt-hour on at least 38 lb. of 
steam, when the engines are running on 110 lb. steam 
and 5 lb. back pressure. With this average load of 
248 kw. we then can expect the engines to furnish ap- 
proximately 9500 lb. of steam per hour out of the 
10,200 lb. required, at the same time giving us 248 kw. 
of power for our building. 

With an average load of 248 kw. and a maximum 
load of 487 kw., our choice of units would be two 150-kw. 
Corliss valve engines and one 100-kw. engine of the 
same type. The system would be 220-110-v., 3-wire 
distribution. With this combination we can always haul 
our average and amply provide for the maximum de- 
mand. Now, as to investment and costs: 


Borer Room 


Investment 
3 200-hp. water tubé boilers complete........ $12,000.00 
Steam piping in boiler room................ 2,500.00 
Coal- and ash-handling devices.............. 3,000.00 
Iron stack through building to roof.......... 2,500.00 
IDS RES Sa ai ote Oe Ls Aa Ke eee ae 2,000.00 
ER ere ee $22,000.00 


ENGINE Room 


2 150-kw. and one 100-kw. engine-generator 
sets installed complete................... $17,000.00 
EE See ore eee eee 
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EE SN ccd oes Saag aS Wh ad 6040 1,500.00 
Cables and accessories...................., 1,800.00 
I 5a 15604 5-4 oo SKF vik Fa 6 eo 0 2,000.00 

SS rn ee $22 800.00 


OPERATING Cost 
(Per Month) 


7:00 a.m. to 5:00 p.m. 
Coal, 12,000 lb. per day; 360,000 lb. per month, 





or 180 tons, at $7 per ton delivered.........$1260.00 
Water charge for 20,000 cu. ft. (assume returns 
to boiler of 60 per cent)................... 35.00 
ee re eee en ene ae a 20.00 
One fireman at $80 per month................ 80.00 
One watch engineer at $100 per month........ 100.00 
One coal passer at $75 per month............. 75.00 
One chief engineer % time at $125 per month.. 82.50 
| et eee Tre st ee i, Ce $1652.50 
Interest on $44,800 at 6 per cent (14 charge to 
_ i re eer meh 
Depreciation at 6 per cent on same amount 
Pees in etre cd pA ke Reade Ses <0 112.00 
Be) er re ae 50.00 
NE © Ss bec s op biden divadeeaes 50.00 
Re a Oe Pe ee 
| Ee Tee Te Te OeET $1976.50 


Now we have developed 248 kw. per hour, which is 
2480 kw.-hr. per day or 74,400 kw.-hr. per month at a 
eost of $1976.50, or 2.62 cents per kw.-hr. for the day 
turn. 

Nieut WatTcH 


5:00 p.m. to 7:00 a.m. 








MEWS siy5.c bess dase steeds gacwnsss $350.00 
I ha a See ch ean bed uamh ed <a s 15.00 
Ce ne er eee ree 8.00 
Two firemen, at $80 per month................ 160.00 
One watch engineer, at $100 per month......... 100.00 
One chief engineer, 14 time................... 42.50 
NN Se at ira vin Ch.n'k ce Suen LOE s pA AOD $675.50 
Interest charge (15 charge night watch)........ $112.00 
Depreciation charge (14 charge).............. 112.00 
SN << ridind ERENES MSickam eR MED AME ON ES ies 50.00 
ee, er eer ee eee 50.00 
NS sis keer ea es $999.50 


Now, our night electrical load would amount to an 
approximate average of 40 kw. for 14 hr. or 560 kw.-hr. 
per day, which amounts to 16,800 kw.-hr. per month at 
a cost of $999.50, which figures to 5.90 cents per kw.-hr. 

Recapitulating, we have for a day load 74,400 kw.-hr. 
per month at a cost of 2.62 cents per kw.-hr. and a night 
load of 16,800 kw.-hr. at a cost of 5.90 cents per kw.-hr., 
which, averaged, figures a flat cost of 3.27 cents per 
kw.-hr. for light and power. 

“This figure is very conservative and in actual prac- 
tice, we have seen plants of this same class making 
power for 2.6 cents per kw.-hr. with the same costs. 
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The central station could easily offer a rate which 
would make this cost look prohibitive. But if we give 
second thought, what are we going to say our heat 
costs for the building? In this calculation, the heat has 
been charged to power and is a by-product. Now, if the 
central station rate on a flat charge can be 1.7 cents net, 
there would seem to be a saving of 1.56 cents per kw.-hr., 
which on a basis of 91,200 kw.-hr. per month would 
amount to $1422.72 apparent saving. Can you run your 
heating plant for this amount? Surely a thorough inves- 
tigation would bring this point to the front. 

Let us consider briefly the heating cost alone. We 
would have an investment of $22,000 for the boiler 
room. On our operating cost of $1652 for day watch 
the only deductions would be the engineer’s salary 
at $100 per month and the oil and waste at $10 per 
month, which would leave our operating cost $1542. To 
this we would add 6 per cent interest and 6 per cent 
depreciation of $22,000 to 4% value for day watch, and 
the repairs of $40 and taxes of $30, which makes a 
grand total of $1722. Making a like calculation for 
the night watch and deducting one fireman, our total 
cost would be $775.50. Thus $1722 and $775.50 taken 
together would be $2497.50. Our electric power bill from 
the central station would be $1550.40 added to our 
heating of $2497.50, making $4047.90 cost against a 
total cost of $2976 when the power is manufactured in 
the building power plant. This shows a gross saving of 
$1071.90 for one month or $7503.30 for a period of 7 mo. 

In the summer period of 5 mo. we would have prac- 
tically little heating to do and most of our steam would 
exhaust to the air. But with our heating plant alone 
we would still have to retain at least the chief engineer 
and a day fireman and night fireman; also, our taxes, 
interest and depreciation on the boiler plant would 
continue. Therefore, assuming only 15 per cent of the 
coal used during the 5 mo., our boiler plant expenses 
would be as follows for the day watch: 


Coal, 2000 lb. per day, or 60,000 lb. per month, 30 
ae fo Serre eee rrr 


ge A ee ne 35.00 
05 5 ke be Saree ek ho dees 8a he 10.00 
ey SE I i eo kn bh vw kines eecee scenes 80.00 
One chief engineer at $125 (% time).......... 82.50 
ei: eoecee ee + 047.50 
Interest on $22,000, at 6 per cent (14 charge day- 

NE ee ee oe 
Depreciation at 6 per cent (14 charge)......... 66.00 
ea eer ca luua . Aside ihe eee Ee Oks 40.00 
OEE ee oe ot ee ee 40.00 

ih KANA Ses FaReeeden su oaves $629.00 

Nient WatcH 

Coal charge per month (estimated)............$100.00 
Re I ys a Cet rete e 25h Felon caus 10.00 
at GP sy tes ver nk reds uy ween Ol 10.00 
One fireman, at $80 per month................. 80.00 
One chief engineer (1%4 time)...............46- 42.50 
Interest on $22,000, at 6 per cent (14 charge).... 66.00 
Depreciation at 6 per cent (14 charge)........ 66.00 
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NES Gaciiduk yi Ween de ys an bak ens oat ee 40.00 
es Ci eee ik Sees Phd ba Caie'tes a aekanes 40.00 
CoRANIC TOMNIS ots otaiea oS bak Sara teeee $454.50 


Adding the night watch to the day watch expense, 
there is a total boiler room cost of $1084 per month, 
during the summer if we purchase our power. 

Now, if the central station rate is 1.7 cents and the 
load the same, our power bill would be as stated above— 
namely, $1550.40. To this we should add our boiler 
room expense, making a total of $2624.40 per month. 

If the isolated plant had been operated over the 
same period, the cost would have been $2976. 

Therefore, the operation of the isolated plant in the 
summer period would be at a loss of $351.60 per month 
or a total of $1758 for 5 mo. 

But a saving of $7503.30 was made in the 7 mo. of 
the winter and deducting $1758, the summer loss, the net 
gain is still $5745.30 above all expenses. 

There is yet one item which it is only fair to con- 
sider against the saving given above and that is the 
rental space taken up by the engine room. In the office 
building a room below the street level could seldom 
be used for anything but storage or possibly some ante- 
room in connection with banking, stores or restaurant. 
For this space it is liberal to say the rent would be 
$1000 a year. 

Hence we would deduct this amount from our total 
saving of $5745.30, which will leave a net profit of 
$4745.30 or 1014 per cent on an investment of $44,800. 

There are many who may be able to find little flaws 
in one figure or another. The aim of this paper is not 
to give actual results in any one plant, but to open 
lines of thought whereby one can reason logically from 
one step to the other. 

Every effort has been made to show conservatism in 
the figures given above and there are many plants where 
the machinery and boiler equipment has been purchased 
for less than $112 per kw.-hr. as was done in this case. 

No account was made of the 10 per cent saving in 
the engine when the back pressure is removed and free 
exhaust permitted in the summer period. 

It is impossible for a great many plants to save 
money without purchased power because of the peculiar 
conditions which surround them, but it is a firm con- 
viction that there is a great saving in isolated plants 
of a fair size where steam heat or hot water is a factor. 

Each case is a problem to be solved. The central 
station has its field and the isolated plants its province 
and for any one to argue the one to the exclusion of the 
other, he should be considered narrow in his vision 
and restricted in the breadth of his experience. 


IN REGARD TO the use of handhole caps of the type 
described on p. 564 of July 1 issue of Practical Engi- 
neer, the Boiler Code Committee of the A. 8. M. E. 
states that such devices should meet the requirement 
that ‘‘tubes and nipples, when not beaded, are to be 
flared not less than 1% in. over the diameter of the tube 
hole,’’ this flare in the instance to be on the pressure 
side of the plate. With this requirement met and the 
material of flange or firebox quality steel as designated 
in the specifications for Boiler Plate Steel, the use of 
such devices is allowable. 
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Vacuum Cleaner Operation 


Deralts OF ONE SysTEM AND DIFFICULTIES 
ENCOUNTERED IN Its UsgE. By J. C. HAWKINS 


EARLY every large office building and depart- 
ment store of today finds the vacuum cleaner indis- 
pensable, the type of equipment used being a com- 

plete system of piping throughout the building, with 
machinery located at the most convenient point. 

The principal trouble that we have experienced has 
been maintenance of the proper vacuum, discharge valve 
trouble and hose clogging up with objects picked up in 
cleaning. The machine is horizontal with cylinder 19-in. 
diameter by 12-in. stroke driven at a constant speed of 
150 r.p.m. by a 25-hp. compound motor through a 5-in. 
link belt chain drive. The suction header in the base- 
ment extends to all parts of the building, from which 
risers are taken to the several floors with convenient 
outlets to which a suction hose may be attached. Dif- 
ferent kinds of fabries require different kinds of tools 
and different vacuums to do the best work, and there 
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VACUUM REGULATOR 
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may also be considerable loss in the line due to air 
leakage into the system. 

In this plant it is customary to carry from 10 to 12 in. 
vacuum at the pump for light fabries and fine work and 
16 to 18 in. and sometimes more for heavy work, such 
as thick rugs, ete., which may be cut down at the tool 
if desired. With the machine running at a constant 
speed, the vacuum will vary over a wide range, depend- 
ing on the use of the tool, unless some system of regula- 
tion is used. 

Figure 1 shows the vacuum regulator. This is placed 
on the suction line between the separating tanks and 
vacuum pump. It consists of a 5-in. balanced valve 
having an extended stem to which is connected a piston 
working in a cylinder above the valve. This piston is 


a neat fit and is grooved to prevent air leakave, but 
has no rings. <A spring above the piston assists eravity 
in keeping the valve open under normal coi \Jitions, 
Connected to the cylinder above the piston is « pilot 
valve which allows the vacuum to open or close the 
main valve, depending on the vacuum in the line. Re. 
ferring to Fig. 1, this consists of the small cylinder, a, 
in which there is a piston connected to the threaded cap 
by a spring. There is also a small valve, b, usually 
held closed by a light spring assisted by atmospheric 
pressure. The 14-in. pipe connects the end of the cylin- 
der, c, to the suction line on the system side of the 
regulator and operates it in the following manner: With 
the vacuum pump running and regulating valve open, a 
vacuum is formed in the system and in chamber e¢ of 
the regulator which, with the assistance of air pressure 
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on the back of it, holds the pilot valve closed. The 
piston, p, is under tension of the vacuum with atmos- 
pherie back of it, but is held away from the valve by 
spring d in tension until the vacuum becomes strong 
enough to overcome the resistance of the spring and 
draws the piston against the pilot valve opening it. This 
places the chamber above the main piston in communi 
cation with the vacuum and the piston is drawn up, 
closing the main valve until the vacuum decreases to the 
point where spring d overbalances the vacuum and allows 
the pilot valve to close. Air entering the vent breaks 
the vacuum above the main piston. The vacuum may 
be regulated by screwing the cap carrying the spring 
and piston on, which decreases the tension required to 
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draw it against the pilot valve; or to increase the 
vacuum, serew the cap off a few turns. 

The dirt-laden air, before passing through the regu- 
lating valve and pump, must pass through a separator, 
shown in Fig. 2, consisting of two similar tanks 30 in. 
in diameter by 60 in. long having spiral plates nearly 
the full length. The air and dirt enter the dry separator 
near the top and pass around the spiral to the bottom, 
at which time the heavier particles of dirt are thrown 
out by centrifugal force, the air passing up through 
the center to the wet separator which it enters at the 
bottom and passes up through the body of water. It then 
passes up around the spiral, which throws out any 
entrained moisture by centrifugal force, and the air 
passes through the regulating valve to the pump. 

Although the separator removes the greater part of 
dirt, a thin coating of scale and dirt will collect on 
the balanced valve, causing it to stick and prevent the 
regulator from working. Trouble has also been experi- 
enced from dirt collecting on the pilot valve and piston 
putting the regulator out of commission. This makes it 
necessary to remove the parts of the regulator at inter- 
vals and clean them with coal oil or gasoline. We find 
that better operating results may be obtained if no 
oil is used on the pistons, or very little light oil, for 
the reason .that it becomes gummy, collects dirt and 
causes the parts to stick. 

The degree of vacuum obtained is read on a mereury 
column attached to the side of the dry separator on the 
system side of the regulator. 

All turns in the suction piping system should be 
long radius to prevent rags, waste, string and other 
large objects from becoming caught in the bends; when 
this does happen, it is necessary either to blow back 
through the pipe with air pressure or fish the obstruction 
out with a steel fish wire. 

The suction valves in the pump are of the Corliss 
type operated from the crank shaft through a reach rod. 
The discharge valves, five on each end, are of the spring- 
loaded poppet type working in cages as shown in Fig. 3. 
These valves are faced with leather for quiet operation, 
as they seat with a slam, and unless these leather seats 
are kept in good order the valves will either leak or 
become very noisy. These seats are riveted on with iron 
rivets to prevent their coming off. 

At one time, we had no iron rivets of the proper 
size and copper rivets were used. After running the 
machine a few days, a heavy knock developed in the 
cylinder at the crank end center. The piston has little 
clearance and’ an examination of the cylinder with a 
small electric lamp dropped through the discharge valve 
opening disclosed the fact that the plate holding the 
leather on the valve which was riveted on with copper 
rivets had come off and dropped into the cylinder. It 
was fished out through the valve opening and no damage 
done. 

The motor drives through a chain belt 5 in. wide from 
an 5-in. pinion on the motor to a 36-in. pulley on the 
pump, the distance between shaft centers being 42 in. 
The chain runs noiseless and is enclosed to prevent 
accidental catching of clothing. A mixture of flake 
graphite and engine oil is used as a lubricant and is 
applied to the working surface of the chain while run- 
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ning. The machine has been in operation intermit- 
tently for 6 yr. and aside from minor troubles has 
given good service. 


Correspondence with the Ameri- 
can Expeditionary Forces 


HE War Department authorizes the following: 
Instructions covering the conduct of personal 
correspondence by mail between the United States 
and American military forces in Europe are in substance 
as follows: 

Mail addressed to members of the 
forces should bear the complete designation of the divi- 
sion, regiment, company, or other organization to which 
the addressee belongs. 

In the upper left-hand corner of a letter should be 
placed the usual form of return request and the name 
and address of the sender. 





expeditionary 


Station oF Units Barrep 

UNpER no circumstances will the location or station 
of a military organization be included in the address on 
a letter for a person or organization in Europe. 

Postage should be fully prepaid. The rate on letter 
mail to our military forces in France is 2 cents the ounce 
or fraction thereof. Newspaper mail is carried for 1 
cent for 4 oz. 

Letters, post cards, and printed matter originating 
in the United States or any of its possessions for trans- 
mission to the United States expeditionary forces in 
Europe are subject to the United States domestic classi- 
fication, conditions, and rates of postage. 

No other than United States postage stamps are avail- 
able for the prepayment of postage. 

How to Appress LETTER 

THE CORRECT manner of addressing a letter is as 

follows: 





* » * 

Return to * 
Mrs. JOHN SMITH, * sTamp, * 
Blank Street, * * 
* 7” 7 a 


New York City. 
JOHN SMITH, Jr., 
Co. X, —— Infantry, 
American Expeditionary Forces. 


Mail for American military personnel in Europe will 
not be forwarded in eare of The Adjutant General of 
the Army as a general rule. This may be done, how- 
ever, in cases where the writer does not know that the 
addressee has actually embarked. 

Money Orpers PAYABLE 

MOoNEY ORDERS payable at the United States postal 
agency or its branches in Europe will be sold to pur- 
chasers in the United States or its possessions, and money 
orders payable in the United States or its possessions 
will be sold to purchasers at the agency or its branches 
in Europe, under regulations provided by the Post Office 
Department at domestic rates. 

Money and valuables will not be accepted for trans- 
mission by registered mail. Important papers which can 
be duplicated if lost may be accepted for registration, 
but indemnity will not be paid for lost registered mail. 
Postal money orders should be used. 
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Why Punching Rivet Holes Is 
Objectionable 


ConE-SHAPED Hotes FormMep May 
Cause Loose Joint. By A. J. Drxon 


N ENGINEER who wishes to know precisely the 
strength of the boilers in his care can generally 
gather the data necessary for accurately calculat- 

ing the efficiency of the riveted joints without much 
botheration except for one item—the internal condition 
of the riveting. If there is no record to show how the 
holes were formed, his only recourse is to drive out a 
rivet here and there and so learn this detail by direct 
inspection. 

The boiler rules-permit the use of punched holes in 
steel plate up to 5g in. In plate above this thickness the 
holes must be drilled, or, if punched, they must be 
finished with a fluted reamer, the reamed holes being 
slightly countersunk to reduce the sharp edges that 
would otherwise increase the possible shearing effect of 
the plate. Perhaps 90 per cent of the boilers in present 


PUNCY 


August 1, 1917 


forge, the common practice is to make the punch 1 16 in. 
larger than the cold rivet. The punched hole is, there. 
fore, approximately 1/16 in. larger than the col: rivet 
on one face of the plate and 1% in. larger on the other. 
This is shown in Fig. 1. 


These cone-shaped holes are unobjectionable if the 
plates are so punched that when the holes are matched 
to form the seam, their large ends will meet, as indicated 
in Fig. 2. If the contrary is the case, the hot rivet may 
not flow readily enough, when driven, to fill the hole 
completely. Thus the job may be left somewhat in the 
shape shown in Fig. 3, in which condition the rivet 
offers diminished resistance to the shearing effect «{ the 
plate. 

Where three punched plates are riveted togetiicr, ag 
in the use of the butt straps, this objectionable featwre of 
the punched hole can be removed by assembling the 


plates, as shown in Fig. 4. The probable result when 
three punched plates are assembled regardless of this 
consideration is shown in Fig. 5. 

The liability of forming zigzag holes, as they are 
termed, when assembling the plates, and the conse vent 
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FIG. 1. ILLUSTRATING CLEARANCES DURING PUNCHING. FIG.2. HOLES CORRECTLY MATCHED. 


MATCHED. 


use have been put together with rivets driven in un- 
reamed punched holes; the extra cost of drilling or ream- 
ing having, in most cases, been the main obstacle to this 
method of doing the work. 


A clean-cutting punch used with an accurate die 
will make a hole in good 5-in. boiler steel without pro- 
ducing any appreciable laceration or bruising of the 
metal immediately surrounding the hole. 
taining a row of rivet holes so made is practically as 
safe and sound in this respect as if the holes were 
drilled or punched and reamed. Still, the punched hole 
is objectionable; not because of any slight torture which 
the plate might suffer, but on account of the shape of 
the hole. 

A punched rivet-hole is cone-shaped. This is because 
the die is made with clearance enough to permit the metal 
removed by the punch to drop freely, and so avoid any 
undue stress by reason of successive punchings becom- 
ing stuck in the die and having to be forced through. 
The clearance is generally 1/16 in. Also, to allow for 


expansion of the rivet when heated to whiteness in the 





FIG. 4. HOLES FOR BUTT JOINT CORRECTLY MATCHED. 


A seam con- * 








FIGS 


FIG F 


FIG. 3. HOLES WRONGLY 
FIG. 5. HOLES FOR BUTT JOINT WRONGLY MATCHED 


liability of imperfectly driven rivets, argue strongly for 
the drilling or reaming of rivet holes in all boiler plate, 
irrespective of the thickness. 

It is sometimes claimed that if the shearing strength 
of the seam be calculated upon the diameter of the cold 
rivet, it will matter little if the rivets do not upset 
sufficiently to fill the holes entirely, as long as they are 
proof against leakage. But this is a lame argument, 
because when the rivet-holes are scantily filled, the result 
is a loose-jointed job, lacking in proper rigidity and 
introducing elements of weakness aside from impaired 
shearing strength. 


REPLYING TO a question, the Boiler Code Committee 
of the A. S. M. E. states with regard to location of the 
lowest gage cock for a vertical tubular boiler, that the 
lowest permissible water levels for various types of 
boilers will be considered as the limits set in the revised 
code for fusible plugs, i.e., not less than % the length 
of the tube above the lower tube sheet. The lowest 
gage cock must be at least 2 in. above the lowest per- 
missible water level. 
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For Generating, Transmitting and Using Current 
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Type RA Recording-Demand Watthour Meter 


HE demand system of metering is becoming general 

in central-station power contracts. With large 
: power requirements, it is common to fix the rate 
for the service by the time and duration of occurrence 
of the maximum demand as well as by the amount of 
this demand. To determine this, a reliable demand meter 
giving a permanent graphic record is required. 

The type RA recording-demand watthour meter, 
built by the Westinghouse Electric and Manufacturing 
Co., in one unit, measures both the kilowatt-hours con- 
sumed and the integrated demand. It indicates on a 
4-counter dial the total kilowatt-hours consumed and 
records in a permanent form the integrated demand over 
successive predetermined time intervals. It is installed 
as an ordinary watthour meter and requires no addi- 
tional apparatus or wiring. The measuring and record- 
ing elements are mechanically interconnected ; there are 
no electrical contacts to become inoperative. The record- 
ing element is controlled by an exceptionally high-grade 
elock having features that make not only for clock accu- 
racy but for reliability of continuous operation. The 
measuring element is the standard Westinghouse type 
0A watthour meter with special gear: train. 





EXTERIOR VIEW, TYPE R A RECORDING-DEMAND WATT- 
HOUR METER 


Fig. 1. 


The type R A recording-demand watthour meter con- 
sists of a watthour meter with the usual 4-counter 
register and, in addition, the mechanism for obtaining 
a graphie record of the demand. The time interval of 
the meter and the advance of the record paper are con- 
trolled by a high grade hand-wound clock. 

Under load, the gear train of the watthour meter 
advanees the counters in the regular manner. At the 





same time, the gear train causes the ink-carrying pen to 
advance across the record paper in proportion to the 
energy registered. At the end of a predetermined time 
interval, a stud on the reset wheel releases the pen gear 
from mesh with the gear train and a balancing weight 
returns the pen to zero, where it is again meshed with 
the gear train to repeat its advance during the next time 
interval. Meters are made for 15, 30 and 60-min. inter- 
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FIG. 3. RECORD OF METER ARRANGED FOR 15-MIN. INTERVAL 
vals; a meter made for one interval can readily be 
changed to operate at one of the other intervals. 
Irrespective of the time interval of the meter, an 
operating spring, controlled by the clock, causes the 
paper to advance 1/16 in. every 15 min. Thus, if the 
meter is arranged to have 15-min. intervals, the paper 
advances just before the pen is reset, so that the pen 
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FIG. 2. INTERIOR MECHANISM, TYPE R A RECORDING-DEMAND 
WATT-HOUR METER 
FIG. 4. RECORD OF METER ARRANGED FOR 30-MIN. INTERVAL 


makes a distinct and readily observed record of the 1nax- 
imum pen travel as Fig. 3, showing both the amount of 
integrated demand and, by the time calibration printed 
on the record paper, the time of its occurrence. If the 
meter is arranged to have 30-min. intervals, the paper 
therefore advances one 15-min. space between periods, 
causing an offset mark on the chart at the middle of the 
30-min. interval, see Fig. 4. This offset mark enables 
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the reading of the integrated demand at 15-min. intervals, 
as well as at 30-min. Similarly, if the reset wheel is set 
for 60-min. intervals, three offset marks indicate the 
15-min. demands between each regular one-hour demand. 

The entire meter is mounted on a east-iron base. The 
cover is of pressed zine, with dead black finish, and is 
fitted with a dust-proof gasket. The glass windows over 
the dial and chart are well sealed. The electrical meas- 
uring element consists of the standard Westinghouse 
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type O A watthour meter on its own supporting . «sting, 
but without cover. Therefore, the element can he re. 
moved from the case as a unit without chaneine the 
calibration. 

The paper driving mechanism is a metal drivin with 
pins that engage in perforations in the record j,aper, 
driven through gearing by the operating spring. The 
paper, which is furnished in 18-ft. rolls (36-day sii ly), 
is held on a spindle and is wound off this onto a drum 


by the driving mechanism. 


Labor Data on Underground Cable Construction---II 


INFORMATION ON Size or GANGS AND AMOUNT OF WorK THEY CAN PERFORM 


AT 


TRUCKING REELS, Roppine Ducts, AND PULLING IN CABLE. By JoHN D. MorGan 


HE trucking of reels to and from the job demands 
Make following gangs: Full reels, 1 auto truck, 

driver and 2 helpers; empty reels, 1 team, 1 driver 
and 2 helpers. These gangs can truck 12 full reels and 
15 empty reels per day of 9 hr., assuming that trucking 
consists of the labor of loading and carting to or from 
freight house to job and unloading reels. 

Rodding duets is assumed to be the labor of putting 
rod through duct, cleaning duct and leaving a No. 12 
iron wire in duct for cable men. The following gang 
is generally used: 1 foreman and 10 helpers. This gang 
ean rod about 4500 ft. in 9 hr. 

Installing of angle iron rack in manholes is assumed 
to consist of trucking, drilling and installing. The gang 
most suitable for this work would consist of 1 fore- 
man, 10 helpers, 1 driver and team. This gang can 
put up 80 racks per day of 9 hr. 

Pulling in cable is generally assumed to include the 
labor of setting up reels and pulling cable into duct. 
The gang needed for this work will vary widely, but 
an average gang will be found to be as follows: 1 fore- 
man, 10 cablemen, 1 driver and 1 auto truck. 

This gang will pull the following amounts of different 
cables mentioned in 9 hr.: 


13,000 v., 3 cond..............3000 ft. 
gt errs rr 4000 ft. 
gg | eae 3000 ft. 
a ee So es 4000 ft. 
600 v., No. 10 to 250,000 em..7500 ft., pulling 3 at once 
600 v., 300,000 em. up....... 3000 ft. 
220 v.,20r3 cond.......... 4000 ft. 
7500 v., are., leond.......... 8000 ft., pulling 2 at once 
- 7500 v., are., 2 cond.......... 4000 ft. 


Splicing labor is perhaps the most difficult of all 
underground construction labor to figure out or ealeu- 
late due to the many adverse working conditions. In 
this discussion splicing labor is meant to include the 
actual making of splice, racking cable and bonding, 
while wiper labor consists of making joint, connecting 
wire into box and wiping. The average splicing gang 
is generally made up as follows: 1 foreman, 6 helpers, 
6 splicers and wagon 14 of a day. 

With the above assumptions in mind, this gang ean 
complete the following number of splices in a day 
of 9 hr. 


Straight 1 Way 1 Way ‘lore 


Cable Size Splice 2 Way 3 Way Than 


4 eond., all sizes.......... 12 6 6 6 
3 cond. Mil GIgeR. 2. 6 os 12 6 6 6 
2 cond., No. 8, 4/0........ 24 18 12 12 
2 cond., above 4/0......... 18 12 12 12 
1 cond., No. 8, 500,000 em. .48 24 18 

1 cond., above 500,000 em. .36 24 12 ag 
R.C.W.P., No. 10, 4/0...... 90 60 40 
250,000 cm., bare.......... 60 30 20) 
Cs Ey A are re 24 

CS ae rest ore 6 

Eyelet for pulling......... 42 


In all underground work it is customary to cover 
eables in manhole on account of the increased protection 
against fire and blowouts, and in the labor of covering 
cables is included only the carting of material and in- 
stalling it. The gang generally used consists of 10 men 
subdivided as follows: 1 foreman, 6 helpers, 3 mixers 
and wagon 14 day. They can do the following amounts 


in 9 hr.: 

Rope and cement covering.............- 120 ft. of cable 
Asbestos COVETING 2. oc. ci ese icceeese 600 ft. of cable 
Asbestos and cement covering.......... 120 ft. of cable 
Asbestos and steel tape covering........ 260 ft. of cable 
| eS erey ered eee ee. 450 ft. of cable 
Jute and steel tape covering............ 260 ft. of cable 


Pulling in services is hard to classify, owing to the 
large diversity factor. But an effort has been made to 
give a fair average of conditions. In the labor of pull- 
ing in services is included the trucking (when specified) 
pulling in wires from manhole to house, but not con- 
necting. 

For R.C. cables of No. 10 to 250,000 em., the fol- 
lowing gang is required: 1 foreman, 4 helpers and 
1 single wagon. 

For R.C. cable of 300,000 em. up: 
5 helpers, trucked separately. 

For single and duplex No. 6 to 4/0 lead: 1 foreman 
and 5 helpers, trucked separately. 

For 4 cond. No. 4 to 4/0 lead: 
8 helpers, trucked separately. 

Note: For underground services from overhead lines 
add to the mentioned gangs 1 lineman. 

These gangs can do the following number of services 
per 9 hr.: 


1 foreman and 


1 foreman and 
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Straight From Overhead 
Underground to Underground 
Cable Size Services Services 

No. 10 to 1/0 rubber, W.P. bare. .36 27 
2/0 to 250,000 em., W.P bare... .25 18 
300,000 em., W.P. bare.......... 8 6 
No. 6 to 4/0 lead, single......... 10 7 
No. 6 to 4/0 lead, duplex........ 10 7 
4/0 up lead, single or duplex... .10 7 
4 to 4/0 lead, 4 or 3 cond........ 10 7 


On every service a house service fuse box is installed 
and the labor for this item consists of installing box and 
connecting both sides. The following gang will complete 
about 20 house service boxes per day: 1 foreman, 5 help- 
ers, 5 wiremen and wagon 14 day. 

In all underground systems connected to overhead 
systems there are found what is termed as a pole lateral. 
The labor on pole laterals is generally meant to include 
the trucking of material, pulling cable from manhole to 
pothead location, but not connecting it at either end. To 
perform the labor, the following gang is necessary: 
1 foreman, 1 lineman, 6 helpers, 1 driver and 1 auto 
truck. 

This gang can in the course of 9 hr. complete the fol- 
lowing number of pole laterals: 3 of 2400 v., 4 cond. or 
13,000 v., 3 cond. cables; 4 of 2400 v., 2 cond. or 13,000 v., 
1 cond. cables; 5 of 220 v., 1 cond. No. 10 to 250,000 em. 
cables. 

Setting and filling transformers is generally meant 
to consist of trucking to job, setting in manhole, but 
not connecting it, and filling with oil. 

For setting transformers, the following gang is used: 
1 foreman, 4 helpers, 1 driver and 1 auto truck. 


PRAGTICAL 
ENGINEER 


‘to install meter protective devices on all services. 


623 


For filling with oil: 1 splicer, 1 helper and 1 single 
wagon. 

These gangs can set and fill the following number of 
transformers in 9 hr.: 


Size of Transformer No. Set No. Filled with Oil 


EtG TOM... civ s ccs cc ies 8 6 
RU Ss) a 6 6 
TOPO TOO We eo bcs occ n cee 4 6 


Junction box labor is generally taken to mean, carting 
the boxes to the job, drilling and installing but not con- 
necting. This, then, requires the following gang: 6 help- 
ers, 6 splicers and wagon 4% day. This gang can, when 
working 6 boxes at once, complete 24 boxes every 9 hr. 

Breaking through a building wall for services and 
repairing it after pipe is laid requires 2 men, and they 
will do on an average 3 services per day. 

In the past few years it has become universal practice 
This 
work is generally done by the following gang: 1 fore- 
man, 4 helpers, 8 wiremen and a wagon. 

These, when working 4 places at once, will do the 
following number of protective devices in 9 hr.: 32 
30-amp. devices, 32 60-amp. devices and 16 100-amp. 
devices. 

In conclusion, it must be remembered that when 
dealing with labor of any form or character, no hard and 
fast rules can be made for the amount of work done and 
due allowance must be given the figures quoted, for 
there is no doubt that some gangs will do more than I 
have stated and yet some will do quite less; and for 
general practice, the figures quoted will be found to be 
very accurate. 


Successful Municipal Operation 


As A RESULT oF CLOSE ATTENTION TO OPERATING Deratms SMALL 
LIGHTING PLANT IS PLACED ON Payine Basis. By Cuas. T. HIser 


SMALL power plant that is a financial success has 

been the pipe dream of many a corporation 

although frequently the actual experience has been 
no more substantial than the stuff: of which dreams are 
made. Greenfield, Ohio, a village of barely 5000 popu- 
lation, has, however, a power plant that is a splendid 
example of the fact that, properly managed, there is no 
reason why the small plant may not be a paying propo- 
sition, and thus effectually resist the influence and rep- 
resentations of the central plants. 

The equipment now used in this municipally-owned 
plant was installed in 1912, the machinery used prior to 
that date, with the exception of the boilers, being sold 
to give place to the new. An idea of the satisfactory 
service rendered may be gathered when it is stated that 
in the past 12 mo. consumers have been deprived of the 
use of electricity less than 3 hr. This solitary exception 
was one Sunday afternoon when some necessary adjust- 
ments were being made. 

Greenfield is essentially a manufacturing center, and 
most of the various industries use electrically-driven ma- 
chinery. A constantly increasing number of homes are 
adopting electricity for domestic as well as lighting pur- 
poses, finding the current so dependable and relatively 


economical that old methods of cooking and general 
service are fast being displaced. 

Prior to 1912 the plant was equipped with 3 gene- 
rators belted from the line shaft, and 2 engines one on 
each end of this shaft, rated at 500 and 250 hp., 
respectively. 

The new units include 2 200-kw. cross-compound 
Skinner engines running condensing and one simple 
125-kw. set, all directly connected to General Electric 
generators. There is one engine-driven and one motor- 
driven exciter set, each rated at 50 hp. 

For street lighting, the plant employs 3 constant- 
current transformers; 150 nitrogen lamps, 6.6 amp., are 
used to light the town. The current consumed is only 
about 50 per cent of that formerly required when carbon 
lamps with series are machines were used. Besides this 
notable saving in current, the present lighting is far 
more brilliant and satisfactory. 

One C. H. Wheeler surface condenser large enough 
for either one or two compound engines is employed, 
and so flexible is the plant that either unit, or both, 
or the entire equipment may be operated in parallel. 

There are 2 Stirling water-tube boilers, 350 hp., hand 
fired, carrying 135 lb. steam pressure. One of these 
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boilers has been in use 17 yr. with promise of more 
years of service. The tubes are kept clean by an air 
turbine tube cleaner. 

The pumping station, which is operated in connection 
with the lighting plant, consists of 2 duplex pumps, 
one from the Platt Iron Works, of Dayton, with capac- 
ity of 1,750,000 gal. every 24 hr., and the other a Laid- 
law Dunn Gordon, of Cincinnati, with a slightly lower 
capacity. The water is pumped from wells 14 ft. deep, 
naturally filtered, the base the solid rock. The cement- 
lined wells furnish an always adequate supply of excel- 
lent water, being fed by underground springs. One is 
18 ft. in diameter, and the other 12 by 14 ft. The 
peculiar elevation of the town makes it necessary to force 
against a head of 185 ft. in filling the 110,000-gal. steel 
standpipe, which is 75 ft. high. 

This plant bears the enviable distinction of being 
a municipal plant on a paying basis. Thirteen years 
ago it was encumbered with an indebtedness of $150,000. 
Service was scarcely ordinary, and periods of darkness 
might be expected at the least opportune moment. The 
new equipment cost $40,000, yet today the plant is free 
from debt, and carries a substantial emergency fund, all 
gained from the earnings of the plant. 

The secret of the entire matter is written in one word, 
“‘efficiency.’’ Efficiency on the part of the management, 
efficiency, spelled with a capital E, on the part of the 
tireless, skillful chief engineer, Lorie Hiliday, efficiency 
on the part of every carefully selected employe. The 
men work in shifts of 8 hr. each, an engineer and fire- 
man going on duty at 8 a.m.,4 p.m. and 12 p.m. That 
every man takes a pride and personal interest in his 
work and surroundings is easily believed from the ap- 
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EXTERIOR VIEW OF GREENFIELD, OHIO, MUNICIPAL 
LIGHTING PLANT 


FIG. 1. 


pearance of the plant. The main section is adorned with 
numbers of thrifty, well cared for plants, and the neat 
buildings, well-kept, both within and without, might 
be a fitting example for many a well ordered home. 
All service is metered, both water and light; 
the electricity is furnished at 10 cents per kilowatt- 
hour for lighting, 4 cents for cooking, with a sliding 
scale from 7 to 3 cents for power. All bills are subject 
to 10 per cent discount if paid within the first 5 days 
of the month. A 9-panel slate General Electric switch- 
board with voltage regulator and meter for each gen- 
erator, with a General Electric curve drawing voltmeter, 
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registers the output clearly and accurately. No charge 
is made for street current. r 

A very careful account of all expenditures js kept, 
and it is possible at any time to determine exactly the 
cost of current, and the state of the finances. 

There is no uncertainty as to cost of operation, ang 
this has had no small part in making it a success. The 
plant is a source of pardonable pride to Greenfield, 
and there is no reason why any plant may not duplicate 





FIG. 2. ENGINE ROOM OF GREENFIELD PLANT 


the history of this one, if equipped with reliable machin- 
ery, so that it may deliver dependable service, coupled 
with honest, faithful, efficient administration of every 
detail. 


AGREEMENT was reached on July 7, by which all 
shippers of tidewater bituminous coal are to pool their 
shipments at New York, Philadelphia, Baltimore and 
Hampton Roads, thus reducing the classifications from 
1156 to 41. When coal of a certain grade is wanted, 
all shipments of that grade will be used to fill 
the order, regardless of trade names under which 
it has heretofore been known. This plan which has 
been brought about by the efforts of the Committee on 
Coal Production of the Council of National Defense, 
and the Railroads War Board, will avoid holding of 
coal in ears until one shipper accumulates a cargo of a 
particular grade, thus it is thought, saving the use of 
133,000 freight ears, avoiding delays to cars and ships, 
much shifting of cars in yards, and enabling the roads 
to haul, it is estimated, 6,640,000 tons more than they 
did last year, an increase of over 21 per cent. 


LICENSE REQUIREMENTS for masters, mates and engi- 
neers of ocean and coastwise steam vessels have been 
amended by the Board of Supervising Inspectors. The 
length of service required has been reduced, and a cer- 
tain option as to service requirements has been left to the 
discretion of local inspectors. These modifications have 
been. made necessary by the demand for officers to man 
vessels now being added, and to be added in the near 
future, in large numbers to the merchant fleet of the 
United States. The amendments of the rules, including 
the requirements of examinations for license, are given 
in a letter issued by the Steamboat Inspection Service, 
under date of June 13, 1917, which can be had from local 
inspectors of the Steamboat Inspection Service. 
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Testing for Ammonia Leaks 


EMPLOYMENT OF THE SULPHUR CANDLE; CARE IN Its UssE; 
ReEpDucED OPERATING Costs BroueHt ABouT BY FREQUENT TESTING 


FEW years ago the writer struck onto a special 

design of sulphur candle that has proved of great 

convenience and usefulness in testing for ammonia 
leakage, and, as it seems many engineers do not know 
of the value of sulphur for this purpose, I will give a 
description of the candle with some suggestions for its 
use. The best size for the candle for ordinary purposes 
is about 34 in. in diameter and from 6 to 8 in. in length. 
These candles are made by first making tubes of the 
desired length and diameter out of thin asbestos paper 
and filling them with melted sulphur. They will burn 
continuously for about an hour, or can be extinguished 
and relighted as often as desired. For ordinary testing 
about the engine room one of these candles will last for 
weeks, being easily lighted with a match, the asbestos 
covering acting as the wick and extinguished by the 
exclusion of air or by the use of water. In making can- 
dles, one end of the tube should be plugged with asbestos 
paper or asbestos mortar for the convenience of filling 
and to prevent the melted sulphur from running out 
when the candle gets short. It is usually necessary for 


’ best results to tear the jacket away as the candle burns 


down. 

To use this candle, all that is necessary is to light 
it and allow the fumes from the burning sulphur to sur- 
round the parts under test. If any ammonia is present 
in the air, the sulphur fumes, which are practically col- 
orless, when combined with the ammonia fumes, also 
colorless, form what we will call for the purpose ‘‘ white 
smoke.’’ Naturally, this white smoke will be densest 
where most of the ammonia fumes exist, which naturally 
will be nearest the leak. If the leak is bad, streams of 
the white smoke ean be seen issuing from the place; but 
if it is only minute, small quantities of the white smoke 
ean be seen hovering at the point where the ammonia 
is coming out, that is, if care is taken to bring the sul- 
phur fumes into close contact, which usually is easy 
to do. These sulphur fumes can commonly be coaxed 
into obseure places by using one’s breath. Naturally, 
the hot sulphur fumes from the burning sulphur will 
rise and the candle normally should be held under the 
parts under test. Often many leaks will show up at 
the same time. It is advisable to have some large candles, 
2 in. or so in diameter, because it may become neces- 
sary to make a hurried test over a large area, and the 
large candle can be quickly lighted by lighting the jacket 


all the way around at the top. Also, it may be advisable - 


to have large quantities of the sulphur fumes to saturaté 
the air in more or less inaccessible places for a prelimi- 
nary test for which the large candle plays a good part. 


PRECAUTION 


I want to throw out one important precaution. That 
is, when considerable quantities of ammonia are in the 
air any moisture, such as commonly collects on various 
parts of the ammonia compressor and piping, will be- 
come more or less saturated with the ammonia. When 
the sulphur fumes are used for testing, the white smoke 


can be seen emanating from all the moist parts and 
especially from seams and crevices that have become 
filled with the moisture. Sometimes smoke from the 
candle itself may deceive you, but experience will soon 
make one proof against such conditions. I mention 
these precautions especially because one time shortly 
after I had shown an engineer how to use the sulphur for 
testing he had a rather bad leak about his compressor 
and became so bewildered at the large number of leaks 
that seemed to exist that he wired me for help because 
he thought his entire system had gone bad. 


IMPORTANCE OF FREQUENT TESTING 


A SYSTEM is never too new and never gets too old to 
be subject to bad ammonia leakage. A few weeks of 
service commonly develops leaks that do not show up 
in the preliminary testing. I once was being shown 
through a large ice factory by an officer of the corpora- 
tion and as we passed in front of a long row of double- 
pipe ammonia condensers that did look to be in excellent 
shape, he said with seeming pride and evident confi- 
dence: ‘‘No leakage there.’’ We had advanced only a 
few steps when a strong whiff of ammonia made its 
undeniable salute. I at once specified a new header to 
take the place of an old one with its seven valves that 
were leaking beyond reasonable repair. A short time 
later, I was passing through that section and I asked 
the manager about the work, which he had reported 
sound. Upon investigation the sulphur test showed 5 
minor thread leaks and a seam leak several inches long 
in the 3-in. header, all of which would leak several 
pounds of ammonia a day. 

I recently tested a small new plant that was leaking 
about 50 lb. of ammonia a month, when it should not 
use under normal conditions more than 5 to 10 Ib. 
a month. 

A mahager told me some time ago that when he took 
charge of his plant, which was comparatively new, it 
had an ammonia expense of about $16,000 a year and 
that in a comparatively short time he succeeded in reduc- 
ing that expense to about $6000 and expected to reduce 
it still further. 

Leakage in old plants is not so to be wondered at, 
especially where help is scarce and more or less inex- 
perienced. One plant with an ice making capacity of 
150 tons a day, making from 75 to 90 tons a day, had 
an ammonia expense of about $1000 a month, but a fire 
beat the experts to the rescue. 

Another 40-ton ice making plant had an ammonia 
expense of several hundred dollars a month. The sul- 
phur test showed the cause, with a resultant saving of 
more than $2000 on the ammonia expense the following 
year. 

Still another old plant of about the same capacity 
was using ammonia at the rate of about 100 lb. a week 
and the sulphur test revealed many leaks. This plant 
had in use many old fittings that should have been 
replaced long before. 
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A comparatively small plant recently showed 5 bad 
thread leaks in soldered work, 3 of which were the 
main 2-in. return bends of the double pipe condenser, 
which consisted of one stand 8 pipes high. The con- 
denser was considerably above the operator’s head and 
the leakage was not easily detected by the sense of smell. 


Litmus Paper For TESTING 


Too MANY engineers depend upon the small supply 
of litmus paper they find in the pamphlets handed 
out by the ammonia companies. Litmus paper as a 
means for testing for ammonia leakage is almost worse 
than nothing because it prevents the engineer from 
seeking a better method. It is slow and laborious to 
apply as compared with sulphur and it does not render 
the leakage visible. Litmus paper is a poor excuse for 
testing for ammonia in liquids, as in the brine or con- 
densing water, because the leakage will have to be exceed- 
ingly bad before it can be detected. Nessler’s reagent is 
to be recommended for this purpose.—Refrigerating 
World. 


Water Trouble in Air Com- 
pressors 


DirFIcuLTIES Met In ACTUAL PRACTICE; 
Tuer Remepies. By A. G. SoLomMon 


HE construction of some air compressors is peculiar 
in 2 respects, the intercooler and the inlet or suc- 
tion valves. The intercooler is in the subbase, and 

cools the air after it leaves the low pressure air cylinder 
and before it enters the high pressure cylinder. 

Water is circulated by means of 2 sets of pipe. On 
the smaller size machines, the pipes used are 34 and 1 in., 
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DIAGRAMMATIC VIEW OF INGERSOLL-RAND 
INTERCOOLER 


Fic. 1. 


the 3-in. being inside of the 1l-in. and about 3 in. 
shorter. The ends of the 1-in. pipe are capped, while 
the other is open at both ends, one of which is threaded. 
As shown in Fig. 1, the water enters through the 1-in. 
pipe and returns through the % in., although this flow 
is often reversed, the water going in through the % 
and out of the 1-in. 
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On overhauling an Ingersoll compressor, we removed 
both sets of pipe and found about half. of the smal] pipe 
blocked with dirt and scale and some broken of! where 
screwed into the plate. Some of the 1-in. pipes were 
leaking where the caps were screwed on and this jg 
where the air got into the water in this case. While the 
machine was shut down the water would leak into the 
intercooler and then when the machine was 





again 
started, flood the high pressure cylinder. 
—-D/SCHAPGE 3ER 
SPACE BELOW OOTTED 









LINE FULL OF SANO 


WHERE CRACA. 


WAS FOUND SUCTION CHAMBES 


FIG. 2. END VIEW OF INGERSOLL AIR CYLINDER, SHOWING 
OPENINGS IN WATER JACKET 


We put in a new set of both small and large pipe. 
Placing the large pipe was an easy matter, as each piece 
is capped on one end first and then made up into the 
plate and slid into the subbase, a thing impossible to do 
with the smaller or inner set. A blowoff valve should be 
put in so that both sets of water pipe in the intercooler 
can be flushed and if the water is bad this blowoff 
should be used at least once every day. 

When the set of large pipe is in place, put a small 
one in each with the threaded end projecting out a few 
feet. Then have one man hold the plate in place and 
begin entering the pipe in the bottom row at one side. 
Make each one up tight before putting in the next, not 
forgetting to put the gasket in place before the pipes are 
put into the plate. When all the small sized pipes are 
made up, slide the 2 plates together, put on the outside 
head and bolt them to the subbase. This will be found 
to be the quickest and easiest way to do this job. 

A small leak in the large pipe will allow air to get 
into the water as the pressure on the intercooler is gen- 
erally at about 20 lb. and the water pressure little, as 
the outlet is, in most cases, piped into a funnel in order 
that it may be plainly seen by the attendant. 

Another place where air can get into the water is 
through the gaskets on the air cylinder heads. These 
heads are partly water-cooled and as the gaskets are 
nearly all holes, as shown in Fig. 2, they can leak be- 
tween the water jacket and the air cylinder and cause 
trouble. Even by having a slight leak of water into the 
eylinder, the lubricating oil will be washed off the cylin- 
der walls and valves and cause cutting and sticking. 
Any leakage, no matter how small, must be located and 
repaired as soon as possible. 

The suction valves. located in the piston and held in 
place by means of case-hardened pins, also require look- 
ing after at intervals. The slots in the suction valves 
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through which the pins pass will wear longer and by 
doing so the valve will tip out of line and hang up, 
eausing air to be discharged back into the suction inlet 
or into the intercooler, depending on whether it is a 
yalve in the low or high-pressure cylinder. If the valve 
in the high-pressure cylinder sticks, the pop valve on the 
intercooler will blow. 

An extra set of suction valves should be kept on hand 
and when one is noticed to hang up from the above 
cause a new one should replace it. Have a fine mesh 
screen over the suction inlet to prevent dirt from being 
drawn in. 

Winter is the time of year when special attention 
should be given to the prevention of freezing of the 
water jacket. Plugs will be found in the lowest points 
of the jackets and these should be taken out whenever 
the compressor is shut down to allow the water to drain 
out completely. 

A peculiar and troublesome crack was caused by 
freezing after it was thought that the jackets had been 
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properly drained. Air was noticed being blown into the 
jacket water one morning after starting up, but the com- 
pressor was kept running all that day. The machine 
was opened that night, and a crack was found in the 
wall between the water jacket and the suction chamber 
of the high-pressure cylinder. We repaired it with 
Smooth-On cement and I believe, after 6 yr., the job is 
still tight. 

The cause of this crack was the odd part. We found 
that the bottom part of the water jacket was full of 
sand and sediment, and although we apparently had 
drained out the water, this sand must have contained 
enough moisture to cause freezing and the resultant 
crack. We removed the other cylinder head and found 
the same condition. With the aid of a hose and water 
we removed all the accumulation. I believe similar acci- 
dents might be avoided if, at the beginning of winter, 
the heads of all machines of this type were taken off and 
the sand question settled beyond a doubt. 


Coal* 


THE BURNING QUESTION. 


HERE is a place to begin, a plan to be pursued and 

an end to be attained. The main thing is the right 

start, but what’s the use of doing the thing anyhow 
unless your purpose is to maintain the efficiency 
inaugurated ? 

What draft in your boiler furnace will carry your 
load and burn the least coal ? 

How much excess air are you permitting to flow 
through the fuel bed? 

How thick should the coal you are burning be 
carried on the grate bars you are using? 

How much excess air from all sources are you heat- 
ing and sending up the chimney ? 

Are you using the grate best adapted to your condi- 
tions ? 

How much and what kind of combustible is passing 
up your chimney? 

What are the specific causes of the smoke you are 
making ? 

Have you ever made an evaporation test? 

Was your low evaporation due to the boilers, the 
coal, the furnace or the fireman? 

Are your drafts being regulated by your ash-pit doors 
or your dampers? 

What is the temperature of your boiler-feed water ? 

How often are your boiler-tubes blown? 

How often scraped ? 

Are your boilers washed regularly ? 

How much coal is your fireman wasting ? 

If you can’t answer all these questions, don’t you 
think you ought to get busy? 

Your fireman perhaps prides himself on the fact 
that he is doing his duty when he keeps the steam gage 
hand pointing at 100 lb. He feels that this is all you 
expect of him. Surely he is furnishing steam to run 
the plant, and is apparently satisfactory to the engineer, 
for he hears no complaints. Occasionally, at the end 


ee 


*From a paper before the Virginia Ice Manufacturers. 


By C. H. Heineman 


of the month you may come around and kick a little 
about last month’s coal bill being so high. Of course 
he has to give some plausible excuse, so he tells you ‘that 
last lot of coal was pretty bad.’ You come back to the 
office and write a letter to the coal man—and thus the 
incident ends, but was the coal really bad? Your boiler 
room should be so equipped that you should have other 
evidence than the fireman’s. 


WeicgH Your Coa 


You WOULD, no doubt, be surprised to know how 
few plants weigh the coal that is burned under their 
boilers. Three-fourths of the firemen are given a pile 
of coal to dispose of as they wish and just so it is 
burned at the plant, the average manager doesn’t care. 
If the fireman sells a few pounds, you get rid of him, 
but if he puts 20 per cent more in the firebox than he 
should, why that’s another matter, and not worthy of 
your attention. Gentlemen who are guilty, you do not 
accord your own wives such liberal consideration. You 
give your fireman coal to dispose of without weighing 
it—and coal is money, but if your wife needs some coin, 
do you hand her a bunch without counting it? I ven- 
ture to say that you go even further than this. If your 
partner in life spends more money than you think she 
should, you check up, you curtail, you economize and 
incidentally you no doubt raise a big fuss. 


Tur CoaL WASTES 


CoAaL THAT IS WASTED is lost to the world—gone for- 
ever, thus the extravagance is of the grossest kind. 
Even the fellow who spends this kind of ‘‘money’’—the 
fireman—is not benefited by the expenditure. On the 
other hand, he is the worse off for having worked harder. 
If you could only convince your fireman that 25 per cent 
excess coal burned means 2 per cent additional work 
for him, your problem would be solved, but if we hope 
to get results and co-operation among our employes, we 
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must take an interest in them; we must listen to their 
suggestions and encourage them when these suggestions 
are of value; we must teach them, and ourselves be amen- 
able to suggestions from others. Of course, I do not 
advocate the purchase of every boiler-efficiency appliance 
that is offered; but many, at least, are worthy of eon- 
sideration and investigation. The differential draft gage 
is just as essential to economy as the steam gage is to 
safety. The automatic damper regulator is as truly a 
money saver as is the automatic stoker. A flue-gas 
analyzer should be in every boiler room, and so should 
a blower and tube cleaner. You naturally think your 
boilers have no seale—and so did our company until 
one day we used a scale remover and we got just 200 |b. 
of scale out of that one clean boiler. 

I realize too well that you are a busy man and 
have a heavy end of the economy question to hold up. 
I am aware that a pump in bad order can be as wasteful 
of steam and can consume as much excess coal as is 
caused by a crack in the boiler setting or by improper 
methods of firing. I am convinced that all your uncov- 
ered steam lines are profit consumers, but you have no 
doubt looked after these, as the engineer regards the 
eare of pumps and engines and the steam pipes in the 
engine room as his duty. It may be that to keep this 
engine room in order taxes time to the utmost; but, 
gentlemen, aren’t you very inconsistent when you econ- 
omize in the utilization of your steam, but are wasteful 
in its production? Should not the boiler room have 
just as much claim to the engineer’s time as the engine 
room? Should you allow so important a branch of your 
business to be neglected ? 

The problem of combustion is too important to be 
left entirely to guess. One of the chief causes of a low 
percentage of CO, is the excess air admitted to the 


furnace. The percentage is low because its volume is 


small as compared with the total volume of excess air. 


and gas generated. The furnace temperature will be 
lowered, and it will take a greater quantity of this cooler 
gas to heat a given amount of water than a compara- 
tively small amount at a very high temperature. The 
greater the drop in temperature between the gas in the 
combustion chamber and the uptake to the stack, the 
greater will be the economy in evaporating water. If 
the heat in a pound of coal is given up in combustion 
to just sufficient air to complete that combustion, the 
temperature will be very high—say 2500 deg. This 
gas, after passing through the boiler, will escape up the 
flue at a temperature of about 500 deg. If twice the 
quantity of air is supplied to burn the pound of coal, 
the furnace temperature will be about half of that in 
the first named case; but the flue gas temperature will 
remain nearly the same. In both instances the gases will 
contain the same amount of heat; but the final tem- 
perature caused by the absorption of heat by water in 
the boiler in the first case is nearly as great as that 
caused in the second, whereby it is readily seen that the 
excess air and products of combustion will carry away 
unused in the second case practically twice as much 
heat as will be carried away in the first case. 
GuEss WorK 

You CANNOT guess what your furnace is doing; there 

is only one way—the proper boiler appliances. Draft 
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gages and flue gas analyzers are just as essentia! in your 
boiler room and it is as important to keep records 
there as it is to keep a log in your engine room or to 
keep a cost record in your office. 

Perhaps you have been considering the purchase of 
these instruments, but you considered them a: iong the 
unnecessary expenses. If so, I beg of you at least to 
give the matter further consideration. 

I am afraid that very few managers give the actual 
purchase of their coal much consideration. Your eoal 
may be burning to suit the fireman—that is, may make 
few clinkers and steam easily ; but unless you weigh your 
daily consumption of coal, how can you judge whether 
the coal you are using is the most economical? Perhaps 
you are burning one ton more per day than would be 
the case with some other coal. 

Again, are you getting all the heat units out of your 
coal? Did you ever throw a few buckets of water over 
the ash pile and note the result. Did you ever see 
children raking over your ashes? Well, what did you 
think they were after? These ashes would be unworthy 
of their time unless there was something there. I heard 
a fireman chuckling once because he got 50 cents a load 
for his ashes, while his competitor across the way had to 
pay to have his hauled away. 

These are all small matters perhaps, but they mean 
many dollars to you in the course of a year. Do not 
neglect them. Have your ashes analyzed or wash out 
a few of them with a few buckets of water and note the 
percentage of coke remaining. 

Above all, gentlemen, keep your firemen interested, 
If you have a recording flue-gas analyzer, it might not be 
a bad idea to post each day in your boiler room the 
record of each fireman, and thus create a competition 
for skill—even to the extent of offering a monthly prize 
to the fireman having the highest CO, percentage for 
the month. 

If you are too busy to give the proper attention to 
your boiler room, perhaps there is some good expert in 
your vicinity who would be delighted to supervise your 
boiler room for a specified sum per month or per season 
—taking flue-gas readings and draft readings, teaching 
your firemen efficient methods and generally suggesting 
economic changes in your plant. As such service would 
not require the attendance of said engineer more than 
once or twice a week, the cost should not be prohibitive. 
I know there are engineers willing to perform this 
service. 

WEATHERING COAL 

Still another item of coal economy that is often lost 
sight of, particularly among the smaller plants, is the 
practice of having no protection for the daily supply 
of coal. I believe it is estimated that a pile of coal will 
lose 1 per cent in efficiency if left in the open for one 
week; the loss for a year I believe is about 5 per cent. 
These losses may seem small to you and perhaps not 
worth saving, but the men and the corporations in this 
country who have the most money are the fellows who 
look after the ‘‘little things.’’ Even if inconsequential, 
the inspiration they offer makes them worthy of your 
consideration. 

In conclusion, let me impress upon you the impor- 
tance of being a ‘‘leader’’ in economies at your plant. It 
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is the example you set that governs the actions of others. 
You cannot expect them to try to economize for you if 
they observe your own wastefulness. You cannot hope 
for the fireman to practice economy in his department 
if the engineer does not concern himself in the matter. 
The increased cost of coal is one of the most serious 
questions that the plant has confronted in some time. 
It can be overcome to some extent by rigid economy and 
business-like methods in the boiler room. Do not keep 
your eye entirely on the spigot and forget the open bung. 
The spigot in the engine room is being watched, while 
the bung in the boiler room is often under no supervision, 
not thinking that its being open amounts to anything. 
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War Time Consideration 


OW to render effective help most quickly is the 
problem before the nation in the present condition 
of war. Our Army and Navy are preparing, but 

that will take time. It’s a good thing, for we needed to 
prepare anyway, but the men who have studied the situ- 
ation in Europe are agreed that we cannot send land 
forces which will materially affect the situation before 
next year. 

In one branch of service, however, the work can be 
pushed to great advantage. Air fighting is conceded to 
be a controlling factor in success and we have facilities 
that can be quickly utilized for producing large numbers 
of air planes in a reasonably short time. Training of a 
flying force is more a matter of individuals than of 
numbers, hence can be speeded up more readily than the 
training of masses of troops, and the government is 
exerting every effort in that direction. 

It is interesting, therefore, to get a view of the re- 
quirements and the practice in this field of military 
equipment and activity, and the following data from 
papers before the A. S. M. E., the S. A. E. and the 
Engineer’s Club of Philadelphia will aid. 


AIRPLANE ENGINES 


Two TYPES of engines have been in use, the rotary 
and the fixed cylinder: The rotary has, as a rule, been 
lighter weight per horsepower and claim is made that 
it gives faster climbing ability than the fixed cylinder 
type. This has fitted it for light scouting machines and 
fast battle-planes. It is, necessarily, air cooled, however, 
and it is found that for long flights the weight of the 
engine, fuel and water becomes less per plane-mile for 
the water-cooled type with fixed cylinders on account 
of less fuel and oil consumption. ‘The weight of the 
water-cooled engine is about 1.5 times that of the air- 
cooled for the same power, but for airplanes the fuel used 
by the latter type is nearly twice that used py the 
former. 

Fuel economy depends largely on compression, and 
the water-cooled motor can use much higher compression 
pressures without preignition than is possible with air 
cooling. 

Another important factor is certainty and rapidity 
of firing the charge. If the explosion line is not ver- 
tical, but leans toward the expansion line, a considerable 
loss of power results. Keeping the explosion line vertical 
depends on effective action of the spark plug, satisfac- 
tory working of the magneto, and rapid flame propaga- 
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tion through the mixture. A spark plug is needed 
which is durable, has good insulation and will carry 
away heat from the electrodes rapidly so that they will 
not deteriorate from high and variable temperature. 
Sectional area of the electrode should increase from the 
sparking point to the shell, and they should be of round 
section so as to offer least surface for absorbing heat 
in proportion to the area for conducting away heat. The 
insulation should be thin and have close contact with 
the electrode and shell to facilitate heat conduction. 

As to flame propagation, there is a certain limiting 
speed for each quality of mixture, and in airplane 
engines, the piston speed is approaching that limit. It 
is necessary, therefore, to have accurate control of the 
mixture, more so than is now possible with the carbu- 
reters in use, in order to maintain efficient conditions 
for rapid flame spread. Setting the spark plug in the 
head rather than the side is recommended where a single 
plug is used, but some engineers advise two or more 
points of ignition as widely separated as possible and 
with separate sources of current to guard against failure. 

Design of cylinders, valves and pistons for heat con- 
duction is advocated. This means thin cylinder walls, 
fully water cooled and with ample allowance for expan- 
sion and contraction. Thickness of 1% in. is desirable, 
but cast-iron walls are liable to be unreliable when made 
so thin. Drawn or forged steel is desirable, but must. 
be arranged so that there can be springing or wearing 
as in the ease of the marine engine, and this involves 
separate cylinders rather than block construction. 

Valves must get rid of the heat through seats and 
stems. The wide seat helps conduction, but increases 
the difficulty of keeping the valve tight, hence a com- 
promise must be adopted. The valve head should, how- 
ever, increase in thickness from the edge toward the 
center, as is now common in automobile engine practice, 
so that heat may be carried to the stem, and the stem 
should be larger than usual, both to carry away heat 
and to take the thrust strain from the cam without 
bending. 

Heat enters the piston at all points on the head sur- 
face. It must travel to the outside and escape to the 
cylinder walls; the head should therefore increase uni- 
tormly from the center toward the barrel, and the barrel 
under the first ring should have the same thickness as 
the head at the outside. The barrel can taper in thick- 
ness toward the open end, as heat will escape to the 
eylinder wall along its length. 

‘Aluminum alloy is considered the best material for 
pistons, as its heat conductivity is 3 to 4 times that of 
east iron or steel, and it is also light in weight, thus 
reducing inertia of the fast-moving reciprocating parts. 

An engine with cylinders of alloy steel having a 
m.e.p. of 116 lb. per sq. in. and with 4 valves and 
2 spark plugs to each cylinder has been built and 
tested to give a brake horsepower for 2.6 lb. of weight, 
including magnetos, wiring, carbureters, water heads 
and pump at 1325 r.p.m. Water cooling was very com- 
plete, extending to valve seats, plug bosses and inlet and 
exhaust flanges. , 

Fiyinc Cores ORGANIZATION 


Ir 1s of interest that Colonel Squier, who is now at 
the head of the Aviation Section of.the United States 
forces was the first passenger carried by the experimental 
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anchored or self propelled. We have some of the non. 
rigid, but, so far none of the rigid, although some 
attempts have been made to build them. Of the latter 
the German Zeppelins are the highest development, the 
largest being 700 ft. long, 70 ft. in diameter aid with 


Wright flying machine in its try-out at Ft. Myer, Va. 
in 1908. He was also the first man to draw the specifi- 
cation for a heavier-than-air machine. 

In the organization of the National Guard there are 
12 divisions, each of which has an air squadron consist- 
ing of 12 machines in the line, 12 in the depot and 12 in 
reserve—36 in all. To man these requires 20 officer 
flyers, 150 men and an equipment of motor trucks, port- 
able machine shops and supplies needed in the field; the 
whole outfit costing some $800,000. 

Besides the Guard, there will be 7 divisions in the 
regular army, or a total of 19 air squadrons to be out- 
fitted and manned, at an expenditure of $15,200,000 and 
with a force of 3230 men and officers. 

Spite of the handicap that there were available only 
a few regular army officers trained in modern methods of 
flying, and a scattering of machines, the work of organ- 
ization, training and equipment has gone forward rap- 
idly, so that hundreds of recruit flyers are now at the 
various fields, will be ready for service this fall, and 
airplanes will be turned out as fast as the men will be 
ready to use them. 

Training includes not only the art of flying, but a 
knowledge of motors and aero-dynamies, weather signs 
and conditions, map reading, photography and other 
subjects useful to the army aviator and observer. 

Later a flying corps reserve will be trained for assist- 
ing in defense of seaports and cities and for observation 
work. Pupils are started in the slower machines in 
which it is easier to land, and are advanced as they gain 
proficiency to larger and faster machines until they get 
to the big, fast fighting or battle-plane. 

In the scouting, the planes have to get up above 
16,000 ft. to keep away from the 6-in. anti-aircraft guns, 
which have become so perfect that they are now making 
hits on planes at that height, about 3 miles. And the 
new Curtis triplane speed scout can climb at 1000 ft. 
a min. and 115 miles an hour, so that it reaches its 
scouting height in about 16 min. 

These big fast machines have a tremendous propeller 
thrust and strain—200 hp. at a tip speed of 7 miles a 
min., so that the least defect throws the propeller out 
of balance and is likely to cause a werck of propeller 
and plane. 

American designs favor the 2-blade propeller, because 
it is easier to cool the engine with less blade surface in 
front of it. In the fighting planes, the machine guns 
are sometimes arranged to fire through the hollow pro- 
peller shaft, but this involves pointing the nose of the 
plane at the enemy. Another arrangement mounts the 
gun above the propeller, which makes aiming and firing 
awkward for a 1-man plane; and a third plan is to fire 
through the propeller by gearing the firing mechanism 
of the gun to the propeller shaft so that the discharges 
will come when blades are not in front of the gun. 

In the bomb dropping, some 40 planes are used, each 
earrying 8 to 10 bombs, and they are convoyed by a 
like number of battle-planes. The bombing planes travel 
at 75 to 80 miles an hour in V formation, the fighting 
planes forming an oval above and below in order to 
protect from attacks from any direction. 


DIRIGIBLES 


THESE, OF 3 types, non-rigid, semi-rigid and rigid, 
are used for observation and bomb, dropping, either 


August 1, 1917 


radius of action of 5000 miles. They have a metal shel] 
with divided gas bags inside carrying over 1.(00,000 
eu. ft. of gas, travel at 70 miles an hour and develop 
1000 hp. in their engines. They are difficult to land, 
hence the hangars or sheds, some 800 ft. long, are said 
to be built on a turn table, so that they can be turned 
to let the dirigible enter them headed up into the wind. 


Saving WHEAT 


BesipEs rendering fighting aid, a great assistance 
that we must give is in food. Every means for replacing 
wheat by the grains less commonly used, but which are 
quite as suitable for food, is therefore a gain in solving 
the problem. <A bread in which 14 the wheat is replaced 
by oats can be made as follows, and the editor vouches 
that it is even more palatable than bread made of all 
wheat flour: 

Dissolve a yeast cake in 14 cup of lukewarm water, 
Mix together 114 cups of rolled oats, 2 teaspoonfuls salt, 
14 eup brown sugar and pour over them 2 cups of boil- 
ing water. Let stand until lukewarm. Then add the 
dissolved yeast and 5 cups of flour. Let rise until very 
light, beat thoroughly and pour into 2 buttered bread 
pans. When the loaves have doubled their volume, 
bake an hour in a moderate oven. 

Get the missus to try this. You will be helping in the 
food situation and discovering a new delicacy. 


Lignite for Power in Australia 


HE Institute of Victorian Industries reports favor- 
ably on the use of lignite as a source of power, and 
recommends that a plant be provided for furnish- 

ing a large amount of additional power for the city of 
Melbourne and other parts of the state. The capacity 
now available from Melbourne is 28,000 hp. It is esti- 
mated that in 1925 the normal increase will call for 
120,000 hp., and special demands for treatment of zine 
concentrates may call for 200,000 hp. 

Neweastle slack coal costs $4.85 a ton, while the Mor- 
well lignite, with 40 per cent moisture and having 41.6 
per cent of the heat value of Neweastle, costs 55 cents 
per ton. Another use for the Morwell lignite is briquets 
for household and other requirements. No binder is 
used in forming these briquets, and they can be produced 
at a price of $2.70 to $3.15 a ton, and sold at a price of 
$5.85 a ton, as against $7.90 for coke and $8.50 for coal. 

The Institute recommends the consideration of a 
50,000-kw. plant at Morwell, and a similar plant at 
Altona, with transmission line for carrying the power to 
Melbourne and other bases where needed; also, the open- 
ing of a mine at Morwell to furnish coal for a 50,000-kw. 
plant and for 120 tons of briquets a day. 


SHIPMENTS OF anthracite coal for June established a 
new record for any month in the history of the indus- 
try. Railroad shipments amount to 7,049,037 tons, an 
increase over May of 131,512 tons. 
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Valve Stem Packing 


Dvurtne the 15 yr. I have been operating Corliss and 
high-speed 4-valve engines, I have been continually on 
the watch for a suitable and satisfactory packing for 
Corliss valve stems. It is a simple matter to get a 
packing that will work satisfactorily on a reciprocating 
rod, but even the best high-pressure fibrous -packing, 
when used on a rotary valve stem, will in time have 
a tendency to cut the stem; at least that has been my 
experience. Our troubles along this line were over- 
come at last when we found a packing that not only 
has long life, but does not have to be screwed up extra 
tight, and thereby eliminates friction, and does not cut 
the stem, even after several years’ use. 

This is a metallic packing, of which there are several 
makes on the market, and has the appearance of being 
about half and half lead chips and graphite. The 
brand we use comes molded in solid rings of different 
thicknesses to fit the stem and box. In using this pack- 
ing, it is laid on a block and cut in half with a hammer 
and chisel, and the two segments inserted in the box 
as they came apart, care being taken to break joints. 
The gland is drawn up tight, then backed off until the 
packing starts to blow, then tightened just enough to 
stop the blowing. As this packing is flexible, and does 
not get hard when the gland becomes screwed down 
as far as it will go, it is only necessary to take it off 
and insert one or two extra rings. 

While we fully appreciate the advantage of this 
type of packing, and have recommended its purchase 
for several engines of the high-speed Corliss type, it is 
not on the ‘‘schedule of supplies’ (this being in a 
Government Department), and it is almost impossible 
to get permission to purchase it, except through the 
engine company as ‘‘repairs to engines.’’ It would be 
just as easy, aside from the cost, to get a new set of 
valve stems each year, which would probably be neces- 
sary if ordinary packing were used for the stems. This 
same type of packing has been used successfully on the 
piston rods of the fan engines, which run almost con- 
tinuously, and it not only wears well, but keeps the 
rods in good condition. 

When using this type of packing on Corliss valve 
stems, I found one disadvantage; namely, in starting 
up a cold engine, the packing has a tendency to stick 
to the gland (screwed on) and turn it off if not closely 
watched. This is overcome in two ways. First, as shown 
in Fig. 1, by driving a small wooden wedge between the 
gland and bonnet; second, by making a dog to hold 
the gland, which will engage the slots on the gland and 
prevent it from turning. Figure 2 shows the idea. 
These dogs are fastened to the valve bonnet with a 
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3g-in. cap screw, and when it is necessary to tighten 
the gland, the screw is loosened and the dog slipped 
to one side. 

For piston rods, we use one of the several types of 
metallic packing in which there are a series of packing 
rings held to the rod by springs. This packing, when 


once in place, should not be disturbed until absolutely 
necessary, for the reason that it is almost impossible 
to get it back exactly in the same position as it was 
originally, and unless this is done it is likely to leak. 

On account of the trouble that we have in getting 
requisitions honored for the molded packing, the sug- 
VALVE BONNET 
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FIG 2 
FIG. 1. TURNING OF GLAND PREVENTED BY WEDGE 
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FIG. 2. TURNING OF GLAND PREVENTED BY DOG 


gestions of other engineers for packing valve stems of 
high-speed Corliss valve engines, to avoid cutting the 
rods, would be appreciated. J. H. Case. 


Economy of Copper in Three-Wire Systems 

IN DIRECT-CURRENT Wiring what is the possible saving 
in copper by employing a 220-v 3-wire system over that 
of a 2-wire 110-v. system, each to deliver the same num- 
ber of watts? This question was asked at a recent 
engineers’ examination, and simple as it is, few correct 
answers were given. 

Suppose that in a 2-wire 110-v. system it is desired 
to deliver a current of 100 amp. at 100 v.; that is, 100 
times 100, which is 10,000 w. or 10 kw. at the end of the 
system. The line drop would be 110 minus 100, or 10 v., 
which would indicate a line resistance of 10 divided by 
100, or 6.1 ohm, or a line loss of 100 times 10, or 1000 w. 
Now considering the two outside wires of a 3-wire sys- 
tem, which is to furnish the 10 kw. with an equal line 
loss, having a potential of 220 v. across the outside wires ; 
that is, twice the voltage of the 2-wire system. As 10,000 
w. (the load) plus 1000 w. (the line loss), or 11,000 w., 
are delivered in each case, the current in the 3-wire sys- 
tem would be 11,000 divided by 220, or 50 amp., one-half 
of that of the 110-v. system, and the line drop would be 
1000 divided by 50, or 20 v., twice that of the 2-wire 


system. 
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Let us say that the conductors in the 2-wire system 
were each of 0.1 sq. in. in cross section, and as the resist- 
ance of the conductor increases inversely with its cross 
section, it will be seen that in the 3-wire 220-v. system 
the outside wires may be reduced to an area sufficient to 
cause a drop of 20 v. when carrying a current of 50 amp. 
This would equal a resistance of 20 divided by 50, or 0.4 
ohm; or 4 times the resistance of the 2-wire system, and 
would permit a reduction in cross section of each of the 
outside wires of the 3-wire system to one-fourth of 0.1 
sq. in., or 0.025 sq. in. 

The total cross section of the two conductors in the 
2-wire system is 2 times 0.1, or 0.2 sq. in.; and suppose 
the neutral or middle wire of the 3-wire system to be of 
the same size as the outside conductors, their total cross 
section would equal 3 times 0.025, or 0.075 sq. in., and 
would represent a saving of 0.2 minus 0.075, or 0.125, or 
five-eighths in the weight of copper in favor of the 3-wire 
system. Should the neutral wire be reduced to one-half 
the size of the outside wires, as is often done, the total 
eross section would be further reduced by an amount 
equal to one-half of 0.025 sq. in., or 0.0125 sq. in., which 
would result in a total of 0.025 plus 0.025 plus 0.0125, or 
0.0625 sq. in., or a saving of 0.2 minus 0.0625, or 0.1375, 
or 11/16, or 68.75 per cent in the weight of copper. 

A. C. McHueu. 


Rocker Arm Accident 

A STRANGE NOISE suddenly issued from the cylinder 
of our 18 by 18-in. Ajax nonreleasing Corliss engine. 
Quick examination indicated radical trouble with the 
valve gear, so I at once raised the automatic stop lever. 

The investigation showed a broken rocker arm on 
the crank end of the exhaust valve stem, caused by 
improper lubrication of the latter on the bearing of 
valve stem bracket. 

As the valve stopped at the closed position, the 
engine kept taking steam still, and anyone may realize 
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METHOD OF REPAIRING ROCKER ARM 


the unpleasant noises in the engine until the throttle 
was shut tight. 

As we did not haye an extra rocker arm, immediate 
repair of the broken one was necessary, and the en- 
closed sketch may give the reader an idea how it was 
done. Two pieces of 2 by 34-in. machine steel were 
bent in a band shape tight around the exposed cast- 
ing, A. The holes B and B, were then marked and 
drilled so that bolt € could be used in its old position, 


and by using a new 5-in. bolt, D, we kept the broken 
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parts so tightly together that the break was lard to 
find. 

The new crank was then ordered, but it sti! emaings 
in our stockroom, as the repair job made a permanent 
fixture. Pau F. Rau, 

Packing Used for Drawing Curves 

For DRAWING irregular curves the boys in the draft. 
ing room hit upon the scheme of using a short piece of 
packing, such as shown in the illustration. The sacking 
I use is the ordinary 14-in. lead inserted tubular pack- 
ing, such as is used on manhole and handhole plates on 


boilers. 





USING PACKING FOR CURVE DRAWING 


With a sharp plane, take a cut on each side so as to 


make it flat and lie on the board when it has been 
formed to the different points on the curve I wish to 
draw. The cost will vary from 15 to 20 cents, according 
to the length desired. C. E. Cummings, 





Novel Use of Turbine Tube Cleaner 

THE WRITER seriously questions the wisdom of using 
a turbine tube cleaner for such novel uses as shown in 
the article by W. A. Jones, page 512 of the June 15 
number. While it may be ingenious to devise such tools 
for emergency makeshifts from the standpoint of econ- 
omy, this practice should be condemned. A turbine 
cleaner is an expensive tool that will wear out its parts 
soon enough under the severe conditions for which it is 
intended. To operate it for such novel uses as men- 
tioned by Mr. Jones, with air, will be found to be very 
costly in consumption of compressed air. Least of all 
sheuld it be used for a drill, as the thrust collar of any 
turbine cleaner subjected to this use will be ruined. The 
writer feels that a small, portable electric drill would be 
a more sensible tool for such work and less costly to 
operate. C. H. W. 


Metallic Packing for Pump Rods 


IN THE APRIL 1 issue, on page 325, Mr. Cunningham 
deseribes a rather unique way of making packing for 
his compressor rods which are scored. As I had some 
poor rods that were giving me trouble, I was impressed 
with his scheme for making a soft metallic packing, 
and made use of his experienee. I had peor luck and 
much trouble trying to pour the mixture of babbit and 
lead through the fine sieve inte the water. This is a 
ticklish job and somewhat dangerous, as the babbit flies 
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quite a distance, and even when I used utmost care I 
was afraid of it. So I hit upon the scheme of casting 
the pig lead and magnolia metal into an ingot first, and 
when it was cool I chucked in the lathe and with a 
square nosed tool about 14 in. wide, I turned off very 
fine cuttings at high speed. These shavings can be made 
any suitable thickness. I made them very thin, for they 
were then more pliable. These metallic shavings were 
used just the same as Mr. Cunningham used his metal 
flakes, in the mold, with the exception that I made my 
second lot of rings with a small amount of asbestos 
wicking shreds mixed in with the babbit shavings and 
graphite. 

This packing is very economical for the reason that 
it was made by the station force in spare time and from 
old metals found about the store room; but for new or 
highly polished rods, the writer would recommend that 
standard metallic packing, such as offered in the market, 
be used. 

In using any sort of metallic packing, I have found 
that a greater degree of success can be attained in keep- 
ing the rods brightly polished by keeping a soft wiper 
ring of packing on the rod, just wired loosely to the 
outside of the gland so that when oiled, it will wipe the 
rod on each stroke and gather the grit, keeping it out 
of the packing box. This wiper ring should be renewed 
quite often. When one realizes the amount of trouble 
and the expense of scored rods for compressors, and in 
fact any pieces of machinery, it would seem that it pays 
to give this subject more vital attention. C. H. W. 


Pressure of Ice in Freezing 


IN A RECENT issue of Practical Engineer, I noticed 
some interesting matter concerning the pressure that 
may be exerted by ice if confined when in the act of 
freezing, and upon this topic I submit the following item. 

During the Civil War, say in 1863, at the Starbuck 
Bros. Iron Works, Troy, N. Y., we were making large 
quantities of cast-iron spherical shot and shell. In 
weight, at least, we probably made more of the 13-in. 
shot than of any other. These so-called ‘‘solid*’ shot 
had a 4-in. spherical cavity which in service was filled 
with high explosive and fired by time-fuse in the usual 
way, the use of the explosive being not so much for shell 
effect, but simply to destroy the shot so that it could 
not be used by the enemy. 

Karly in the winter, some of the men filled one of 
these 13-in. shot with water, screwed a long, fine-threaded 
plug into the fuse hole, and left it out in the yard, where 
it lay for a month or more apparently forgotten. One 
cold morning in January, however, when we came to 
work we found the shot split entirely in two, the halves, 
apparently quite equal, lying a few inches apart. The 
plane of fracture co-incided with the axis of the fuse 
hole, and the iron was of fine grain and without a flaw. 
The area of fracture was about 120 sq. in. and, if we 
allow a tensile strength of 30,000, the force required for 
rupture was 30,000 « 120 = 3,600,000 lb., or 1800 tons. 

The diametrical area of the sphere of ice being, say, 
12 sq. in., this would give a pressure of about 150 tons 
per square inch. There is no telling how the iron did 
actually let go; but it is proper to assume that it was 
not all at once, the fracture beginning, of course, close 
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to the ice and then extending to the periphery, so that 
it is impossible to do more than to guess what was the 
maximum stress. FRANK RICHARDs. 


Discharging Electrolytic Lightning Arresters 


In THE April 15 issue, page 361, I note the state- 
ments made with regard to the necessity of grounding, 
or not doing so, electrolytic lightning arresters to dis- 
charge any accumulated ‘‘charge.”’ 

Tor some years, the writer has been connected with 
high-tension work and has found that unpleasant shocks 
are sometimes experienced as the result of not discharg- 
ing the arrester tanks prior to touching. 

An installation of four banks of aluminum tray 
arresters of Westinghouse manufacture on a 22-kv. sys- 
tem, ungrounded neutral (transformers connected delta 
to delta) had no transfer switches for interchanging the 
grounded and middle line tanks; this work having to be 
done by hand when the horn gaps were open. It was 
not a pleasant operation to perform unless the tanks 
had been previously discharged. By tank, is meant the 
complete unit, tank and stack of cones. 

It has been the writer’s experience that too much care 
cannot be taken wherever the touching of high-voltage 
apparatus is involved, and while the retained charge 
on an electrolytic arrester should leak to ground 
promptly, the time and trouble required to discharge 
them as suggested by H. W. G. is negligible—‘Safety 
First.’’ F’. M. GIL.espie. 


Frost Formation on Ammonia Condenser Pipes 


THE LETTER of E. A. C. on page 555 of the July 1 
issue, relative to the above subject, contains several 
points not quite clear to me. 

Ammonia boiling in the receiver is a common occur- 
rence whenever the machine is shut down; but what I 
cannot understand is how the condenser pressure could 
drop sufficiently to lower the boiling point below 32 deg. 
F’., which it would have to do to cause frosting. When the 
compressor is shut down and condensing water is shut 
off, the pressure invariably rises to that corresponding 
to temperature of the engine room or the water in the 
coils in ease of a double-pipe condenser. The coldest 
water available in the country will not bring the con- 
densing pressure down to 45 lb., which it would have 
to do to lower the boiling point to 32 deg. F. or below. 
The theoretical part of the answer is all right, but there 
is only one way that I can see that you can obtain that 
pressure in condenser coils, and that is in case the liquid 
valve is open and the pressures equalize with the low- 
pressure side of the system; but as long as the ammonia 
charge is confined in the receiver and condenser, I can 
not account for frost on the receiver. R. L. Mier. 


OpportTunitiEs for foreign trade are listed by the 
Bureau of Foreign and Domestic Commerce as follows: 

In Spain for electrical machinery and supplies, in 
India for galvanized iron and steam pipe and fittings, in 
England for electrical motors, in Brazil for industrial 
machinery and leather belting. 

Full particulars may be had from the Bureau, Wash- 
ington, D. ©. 
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Problems For Discussion By Readers 


What Would You Do If You Had These Conditions To Meet ? 
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Can You Tell Him? 


THE FOLLOWING replies have been received in answer 
to the questions asked by J. W. Dickson on page 559 of 
the July 1 issue of this paper. 

A letter from J. W. W. reads: ‘‘If your steam valves 
are properly set, as determined from your indicator for 
accuracy, your terminal pressure would be the same on 
both ends of the cylinder. Should your exhaust valves 
also be properly adjusted to open and close at the proper 
time during the stroke, there would be no difference in 
the release lines. 

‘‘Changing the point of cutoff in the cylinder of a 
Corliss engine, that is, changing the valve gear to cut 
off earlier in the stroke, would give you less compression 
and cutting off later in the stroke would increase the 
compression. 

‘‘Varying the cutoff will interfere with the smooth 
operation of the engine, as giving earlier cutoff would 
lessen the compression, provided the exhaust valves re- 
mained the same as before.’’ 
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IF THE POINTS of cutoff in a Corliss engine are equal, 
there is no difference in the terminal pressure, and if 
the load is held at all steady, there is no difference in the 
exhaust line if the exhaust valves have like settings 
and do not leak. 

On a double eccentric engine, there will be little or 
no difference in the compression with a change in cutoff. 
There may be more steam going through the exhaust 
ports in less time; but if the exhaust valves open earlier, 
there will be no difference in the compression. 

Varying the cutoff may interfere with the smooth 
operation of an engine insofar that with an early cutoff 
the steam may expand to such an extent as to create a 
vacuum in the cylinder and cause the valves to rattle 
and the engine to pound, due to lack of sufficient com- 
pression. 

If, on engines of moderate size, the cutoff on the 
two ends of the cylinder is equalized, approximately 
equal loads will be carried on each end. On large 
engines, however, due to the presence of the piston rod, 
the crank end should be given somewhat later release. 

For diagrams showing variation of load as indicated 
by ecards taken from Corliss and slide-valve engines, see 
the accompanying illustration. FRANK WELLS. 


WITH EQUAL PoINnTs of cutoff, there is liable to be a 
difference in terminal pressure, due to the volume occu- 
pied by the piston rod and probable unequal clearance 
spaces; and a greater or lesser amount of steam in the 
cylinder will be liable to change the release lines. 

Changing point of cutoff in the cylinder has no effect 
- on the compression; this is regulated by the time of 
the closing of the exha~t valve. These valves are for 


ee 


eal 


— 
SS 


je 


some time open to the atmosphere,:-a heater or a heating 
system and while during such an open period the greater 
part of the steam escapes, a small portion of it is en- 
trapped by the closing of the valves, thus forming the 
necessary compression. 

Varying the cutoff will interfere with the smooth 
operation of an engine. By the term ‘‘varying the cut- 
off’’ it is understood that the cutoffs are quite unequal. 

The accompanying Corliss engine diagram was taken 
under varying working conditions without any changes 
being made in length of rods, ete. This clearly shows 
the variation in load and the absence of any effect on 
compression. A simple slide-valve engine under similar 
conditions shows the same amount of cutoff; but as the 
load increases, the steam line rises. 























FIG. 1.. DIAGRAMS TAKEN FROM (A) CORLISS AND (B) 
SLIDE-VALVE ENGINES OPERATING UNDER VARYING LOADS 


In the Corliss engine, the full pressure is always 
in the steam chest and is admitted into the cylinder; 
but in the slide-valve engine, the steam is throttled by 
the governor ; the lighter the load, the lower the pressure 
of the steam admitted into the cylinder and vice versa. 
In the Corliss engine, the cutoff varies, being controlled 
by the governor; in the slide-valve engine, the cutoff is 
fixed. 

In order to maintain smooth and economical opera- 
tion of an engine, it is better to equalize the amount of 
work done by the two ends of the cylinder. When the 
indicator is applied, so adjust the cutoff that the areas 
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of the head end and crank end diagrams will be about Most engines are designed with ports of sufficient size 


equal, when the engine has its normal load. 
. Tom JONES. 


IF WE so adjust the valve motion as to secure equal 
cutoffs, there will be a difference in the terminal pressures 
in each end of the cylinder for a number of reasons. It 
seldom occurs that, in machining a cylinder, the dimen- 
sions of the counter bores are the same or that the port 
areas are equal, due to some slight movement of the cores 
in casting the cylinder. 

Pistons and valves are seldom absolutely tight, so 
that some leakage takes place, the extent depending on 
local conditions. 

The difference in pressures will, in most cases, be 
shown in the release lines on the cards when any mate- 
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(a) 
4IC-F 
Fig. 2. CARD SHOWING EXPANSION LINE CARRIED BELOW 
ATMOSPHERIC LINE 
Fig. 3. TYPE OF CARDS, (A) FROM CORLISS AUTOMATIC 
CUTOFF, (B) THROTTLING GOVERNED, (C) SHAFT 
GOVERNED SLIDE VALVE ENGINES 


rial differences in pressure occur in the cylinder unless 
a bad leak allows the pressure to fall, as shown up when 
the engine is running underloaded. 

2. As to whether or not the compression is increased 
or decreased by a change in cutoff depends on conditions. 


to allow of a free exhaust when the engine is carrying 
25 per cent overload. Should a heavier load come on 
and the engine cylinder is single-ported and of an old 
design, it is quite possible the compression will be in- 
creased somewhat because a larger volume of steam 
must escape from the cylinder in a given time and 
while the velocity will be increased it has happened that 
sufficient volume remained in the cylinder after the 
exhaust valves close as to raise the pressure. 

3. If the engine load reqtires a certain initial pres- 
sure fer economy under average conditions and runs 
under-loaded with the same initial pressure, the exhaust 
valves will knock because the expansion in the cylinder 
will be carried below atmosphere, as shown in Fig. 2. 

When an engine is overloaded, we often have the 
eccentric moved back against the direction of rotation 
to reduce the steam valve’s lap and secure a later cutoff. 
This, in a single eccentric engine, causes a late com- 
pression, resulting, in many cases, in too low compres- 
sion and the engine pounds. 

With an engine in good condition, the steam pressure 
adapted to the work and correctly set valves, the load 
ean vary considerably and not affect the smooth run- 
ning of the machine. 

4. Figure 3 shows the diagrams asked for, showing 
clearly the action of automatic cutoff. It differs from 
a slide-valve (throttling) engine in that the steam admit- 
ted into the cylinder is at practically constant pressure, 
while the volume varies according to the demand for 
each stroke. 

In the throttling engine the volume admitted to the 
cylinder is constant, while the initial pressure varies 
with the load. 

An automatic shaft governed, slide-valve engine card 
is shown in which the practically constant initial pres- 
sure, variable cutoff and compression are shown. 

5. Due to leakage and minor defects, to which all 
engines are subject, it is better to set the cutoff so that 
each end of the cylinder develops an equal power under 
average conditions. When the steam pressure or load 
change as they do, the power developed in each end of 
the cylinder will vary, due to the governor revolving 
in another plane, but all we can do is adjust for average 
conditions, because that is the load condition for the 
longest time. RECEIVER. 


Securing a Raise; Criticism of Card 

THE LEFT-HAND CARD shown by ‘‘The Chief’’ on page 
559 of the July 1 issue indicates a higher initial pressure 
and a longer cutoff than does that one on the right- 
hand side. 

To secure better results, I would advise shortening 
the left-hand cutoff and thereby more evenly divide the 
load between the two ends; and if the compression can 
be reduced and the engine operated quietly, this would 
help considerably. 

Relative to securing an increase in compensation: 1 
would insist upon knowing the cost of all material used 
in the operation of the plant, keeping a record of what 
material is used, and when, and its life and the output 
of the plant for each year I am there and for at least 
3 yr. previous to my having taken eharge. 

Having this data on hand, study your conditions 
and be sure you are getting the best possible service 
from all your apparatus. When this is accomplished, 
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see what in the line of more modern apparatus would 
fit in better than you now have, counting the cost of 
installing such equipment and allow at least 10 per cent 
on the investment. I would then consult my superior, 
but would reduce all calculated savings by 25 per cent. 
When he favorably considers any proposition I may 
offer to the extent that it is adopted, I call his attention 
to the actual saving brought about with a request as to 
why I might not share in such saving. I have been 
turned down but once when employing this method. 
Of course, if a man only installs a new trap or cares 
for the general repairs about the plant, it is beyond all 
reason to request a raise on the strength of such work 
done. Faithfulness, accuracy and ability are what count 
as stepping stones to greater compensation and when dili- 
gently applied, secure the desired results. 
RECEIVER. 
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To THE ‘‘CureFr’’ I would say, make improvements 
that show a real saving in cost of operation, then ask 
for a monthly portion of the sum saved. Take the initia- 
tive in showing your employer your worth, even at the 
possibility of his failing to recognize you in the way of 
pay increase. A fair-minded employer will see the 
wisdom of giving his engineer at least part of any sav- 
ing he may accomplish. Make sure to have the thing 
figured out correctly, so there may be no misunderstand- 
ing on the part of anyone involved. Make it a business 
proposition. Show the boss that it will pay to increase 
your salary. A keen business man will see the point. 
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ECONOMICAL POINT OF CUTOFF IN A 
CORLISS ENGINE 


DIAGRAM SHOWING 


Chief’s diagrams show excellent valve setting and 
steam distribution, but the load is too light for good 
economy. The needle points would be all right if steam 
were a perfect gas; but as it is not, either the load should 
be inereased so as to cause a later cutoff (as shown in 
the dotted expansion line in the accompanying figure) 
or the initial pressure should be lowered to effect the 
same requirement. Cutoff at 1/5 stroke in a Corliss 
engine is about the limit for economy, when the proper- 


ties of steam are considered. CHARLES J. MASON. 


Is His Method Correct? 


On PAGE 559 of the July 1 issue appears a letter by 
R. A. F. on the subject of paralleling alternators. The 
kind of regulator used is not mentioned, nor does the 
writer state the manner in which his former superiors 
paralleled the machines. Mueh depends on the switch- 
ing apparatus and its efficiency. In paralleling two 
alternating-current generator units, they are, of course, 
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brought to speed, to voltage and ‘‘in step’’ or synchron- 
ism before being switched onto the same bus bars. The 
manner and number of switches varies according to the 
kind of regulator used and the method of operation 
employed. 

Some plants employ only one exciter, but it appears 
in this case each generator had a separate exciter. This 
perhaps helped R. A. F. in his operation of paralleling; 
by eliminating the regulator, he had less apparatus to 
handle for the time being. But he states that he closed 
the regulator relay reversing and single-pole switches 
for proper exciters being used before synchronizing. 
This point is not quite clear; but as I understand it, it 
is before the switch of the incoming generator was 
closed to the bus bars. If this was the case, why bother 
to take the regulator out of service and then put it back 
into service before the machines are connected. It makes 
more switchboard work where three or more generators 
are used, in order to keep the load properly divided. 

If his is a Tirrill regulator, he has overlooked the 
position it is placed in the cireuit; namely, the exciter 
field circuit. In this position, it changes the field excita- 
tion of the exciters to suit the required excitation of the 
field of the main generator. By increasing or decreasing 
the exciter voltage; that is, with an exciter carrying a 
voltage of 110 without the regulator, there would be 
110 v. applied to the field coils of alternator, while, if 
the regulator was in service, the demand on the machine 
might not require as high a voltage and the regulator 
would reduce it to perhaps 75 v., thus cutting out the 
exciter rheostat in a sort of short-circuiting manner, 
allowing the finger pointers to be moved over a greater 
number of contacts without showing any decided change 
in voltage; that is, it allows a greater range of variation 
on the rheostat without endangering the equilibrium 
between the machines. This probably accounts for the 
machine not taking a portion of the load when the main 
switch is closed, as the generators remain practically at 
a balance with speed and voltage constant: This prob- 
ably is what gave R. A. F. the impression that it acts 
as an equalizer. 

Where only 2 generators are to be used, I prefer to 
leave the regulator out of service until they have been 
connected in parallel. Then cut in the regulator and 
adjust the rheostats until it will dutomatically regulate 
the voltage.. When a generator is overloaded, it is not 
desirable to have it loaded heavier by the possibility of 
the incoming machine being connected in a manner 
susceptible to motoring, which might result in the de- 
struction of one of ‘the armatures or interruption of 
service by throwing out the circuit breakers. Hence, it 
is safe to have the incoming machine take up a portion 
of the load and thereby steady the engine when the 
throttle valve is opened. This is necessary when com- 
pound engines are run condensing to prevent the engine 
racing; this would build up the voltage, but the regu- 
lator cuts it down automatically but does not reduce 
the speed until the load becomes sufficient to overcome 
the effect of the vacuum and bring the engine governor 
into action. This condition of operation is apt to cause 
considerable surging of current between the generators, 
and the regulator controlling separate exciters would 
tend greatly to aggravate this action. 

If the alternating-current switches are hand oper- 
ated, these conditions may be met with at some time 
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when it is desired to parallel the two generators quickly ; 
though with the latest equipment of automatic synchron- 
izing and switching, the operation is performed so quick- 
ly and quietly that the machines would automatically be 
connected if the voltage was lagging or increasing as 
long as the machines remained in step and were excited 
from only one exciter. 
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The reason some direct-current machines pick up a 
large portion of the load is due to the surging currents 
between them, though an equalizer may be in use. 
Direct-current machines are self-excited and so com- 
pounded as to build up their voltage with certain in- 
crease of load, and the engine speeds are not generally 
kept as near synchronism as with alternating-current 
machines, where phase relation is the whole key to paral- 
lel operation and any change in speed will cause a much 
greater change in voltage. Either action may throw the 
machines out of step or synchronism. With an unloaded 
motor running on the circuit, the armatures are at a bal- 
ance, so to speak, and it would not absorb power unless 
load was put on it, so that, as he states, the voltage re- 
mains steadier. No doubt it does; but the incoming 
machine is in the position of motoring more or less and 
this will be noticed by a slight increase in amperage, cor- 
responding to the amount of power required to maintain 
this motoring condition. 

R. A. F. may have been successful with his method 
for a number of years; but if I were in his place, I 
should try to learn other methods also. He will then 
be able to judge for himself whether his method is cor- 
rect or not. I do not think his method correct, though it 
may work successfully under favorable conditions. Ex- 
periments will prove it right or wrong, and better 
methods often are thus discovered. R. A. CuuTra. 


Boiler Corrosion 


THE TROUBLE of W. S. as related by him on page 559 
of the July 1 issue must be due to the continued re-use 
of water in his boilers. The quantity of make-up is 
undoubtedly very small and as a result the boilers are 
getting practically only distilled water which, together 
with the low temperatures to which the boilers are sub- 
jected, is very conducive to corrosion. 

Probably the best thing for him to do would be to 
paint all inside surfaces with some form of graphite 
paint and in addition I would advise him to send a 
sample of the water as it is fed to the boilers to some 
industrial chemist who would prepare the proper treat- 
ment whereby W. S. might be able to eliminate his 
troubles. ' I have done this in two instances with good 
results, each time getting in touch with these chemists 
through the advertising pages of Practical Engineer. 

Some claim that water containing quantities of air 
which is readily liberated in the boiler will cause cor- 
rosion. , re 
Do not use any kind of a preparation which will 
cause scale to form in the boiler. RECEIVER. 


‘W. S.’s Question concerning the matter of corrosion 
has been noted with interest because the writer was con- 
nected with a plant some time ago which experienced 
considerable trouble from the same souvee. His trouble 
is probably due to either of two causes: (1) the presenee 
of air in the steam and water, or (2) the presence of acid. 
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The trouble in our case was found to be due to the 
latter, and we eliminated it promptly and completely 
by arranging to keep the water slightly alkaline at all 
times by injecting into the feed water a quantity of soda 
ash (sodium carbonate). This soda ash neutralizes all 
the acid content in the water, and a slight excess of this 
chemical gives the water an alkaline nature, in which 
acid corrosion cannot take place. The alkalinity of the 
water was tested by means of phenolphthalein indicator 
solution. Some phenolphthalein crystals were obtained 
at the druggist’s and dissolved in aleohol (0.5 to 0.8 gram 
of phenolphthalein crystals in 100 cu. em. of aleohol). 
When a drop of this indicator solution is placed in a 
sample of the water being fed to the boiler, a light pink 
color should appear, which means that the water is 
slightly alkaline. A deep pink or red color indicates 
that too much soda ash is being fed. No color indicates 
that the water is still acid, and more sodium carbonate 
must be fed. 

If the trouble is due to air, W. S. should take pains 
to see that suitable air relief valves are provided on his 
radiators, and his closed heater should also be vented to 
relieve any air that accumulates. The receiving tank 
should also be vented to relieve the air. Another method 
of eliminating the trouble would be to pass the water 
through an open heater before feeding to the boiler, 
since the agitation of the water falling over the trays in 
the heater while exposed to the steam would drive off 
the air. 

I believe, however, that if Mr. S. arranges to keep his 
water alkaline with soda ash, as outlined above, he will 
eliminate his trouble. M. A. SALLER. 


Operating Engine Condensing and Non- 
condensing 


I AGREE in every particular with Harry D. Everett, 
in the July 1 issue, in regard to valve setting for con- 
densing and noncondensing engines, and I will go 
further than he did and inelude load for all kinds of 
engines. I do not believe in making steam do the work 
of making an engine run quiet when that work properly 
belongs in the line of the engineer’s duty. 

Early in my career on the railroad, I was taught that 
all locomotives had to have from 1% to 5/16-in. lead for 
good quiet running; but as soon as I got to the right- 
hand side and had more time to obserye and study the 
machine, I noticed that im drifting down a mountain for 
12 or 15 miles at from 25 to 35 miles an hour with 
all steam shut off, the machine ran as quiet as you please. 
That convinced me that lead was not necessary to quiet 
running. After I had succeeded in getting the valves 
set to my notion, the engine ran smooth and got over 
the road with less effort. 

Since then, I have run all kinds of steam engines, 
both marine and stationary, from the largest to the 
smallest, and at speeds of from 40 to 800 r.p.m., and 
find the practice holds good on all alike. 

I will admit, however, that compression is good for 
one thing, and that is to save some of the live steam it 
takes to fill the cylinder and clearance at the end of 
each stroke. S. B. Roper. 
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August 1, 1917 
The Coal Situation 


To those who, last winter, were driven almost frantic 
in their efforts to secure coal to heat their buildings 
and operate their plants, there comes some reassurance, 
though not much, from Washington that the conditions 
will not be repeated this coming year. Governmental 
authorities are now wrestling with the problems of con- 
trolling output, shipment, distribution and price of coal, 
but confusion exists in regard to what agency shall 
have final and complete say as to what plan shall be 
adopted. The power over the coal industry has been 
thrust into the hands of three agencies—the Cabinet, 
Federal Trade Commission and Council of National De- 
fense. - Likewise there have been proposed three poli- 
cies touching on business relations, each of which has 
supporters in each of the above mentioned committees 
making the situation triply confused. 

That which has met the approval of the coal oper- 
ators is the Lane-Peabody plan, which suggests self- 
government by the operators with governmental approval 
and oversight. The second plan is for practically no 
regulation of commodity prices at all, but the govern- 
ment would take back some of the excess profits in the 
form of taxes. The third plan is for complete govern- 
mental control. It is, of course, difficult at this time 
to tell which of the plans will be adopted as the govern- 
ment policy, but by way of a start the coal operators 
at a conference agreed to the adoption of the Lane- 
Peabody plan and suggested maximum prices for coal 


. at the mines which, they claim, are considerably less 


than have prevailed during the past year, and tendered 
to the government a reduction from these reduced prices 
of 50 cents per ton for coal that the government may 
need. This action on the part of the operators is highly 
lauded by some officials, but repudiated by others, and 
the President at the time of this writing urges that the 
control of coal be included in the bill which controls 
food. 

After an extensive investigation the Federal Trade 
Commission made a report to Congress on the coal 
situation recommending that the production and distri- 
bution of coal and coke be conducted through a pool in 
the hands of a governmental agency. It is suggested 
that the President be authorized:to order rail and water 
transportation agencies to give preference to the ship- 
ment of coal, coke and other commodities in the order 
of their importance for the public welfare. 

These suggestions are apparently being worked out 
for it is announced that a program to pool all export coal 
and much of that delivered for New York City’s con- 
sumption at St. George piers has been started and that 
on Aug. 1 pooling will be done at other piers in New 
York, Philadelphia, Hampton Roads and Baltimore. 

It is stated that in the anthracite coal industry 
weekly reports are required from producers and jobbers 
wherever needful with the result that as regards domestic 
sizes high premium coal has largely been eliminated 
from the market, and speculation and inordinate profits 
have been cut in the wholesale trade in these sizes. The 


commission finds, however, that coal mine operators are 


crushing up domestic sizes to supply steam sizes, the 
price of which the commission has been unable to curb. 
The opinion is given that ‘‘the stores of anthracite 
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which now should be accumulating against next winter 
for domestic use are being used for steam making in 
the place of bituminous coal and coke and in the pro- 
duction of water gas, because such anthracite is easier 
to obtain and at favorable prices as compared with 
bituminous and coke.’’ 

That the present production of bituminous coal is 
40 per cent short of the possible maximum is solely 
charged to faulty rail transportation. It is thought 
that there are enough coal cars in the country, but 
rot enough are delivered at the mines and that those 
that are filled are not moved with the greatest expedi- 
tion nor unloaded promptly upon arrival at their destina- 
tions. Speculators are charged with using cars for 
storage and reshipment and railroads with using coal 
ears for transporting other sorts of products. These 
defects in transportation and management of the coal 
industry are believed to be paralyzing the industry of 
the country. 

While these investigations are going on it is apparent 
that the operators are endeavoring to avert a situation 
such as existed last winter, for we note a substantial 
increase, about 20 per cent, in bituminous coal ship- 
ments from mines in May and June of this year com- 
pared with the same period of last year. If this increase 
in production is maintained the situation will be con- 
siderably relieved under conditions as they have existed 
heretofore, but what the effect of governmental control 
will be upon the industry can only be guessed. In the 
meantime we are advised to lay in our supply of coal 
for the winter now and take no chances. 


Steel for Industries 

From the Chamber of Commerce of the United 
States comes the message that the supply of steel for 
general industries may be curtailed, or in the ultimate 
working out of the demands of the Government for war 
purposes and for industries which have to do directly 
with war requirements, the supply of steel for general 
purposes may be stopped. 

The bulletin issued by the Chamber of Commerce 
states that no substantial increase in steel production is 
anticipated, and it is feared that even maximum produc- 
tion from existing facilities cannot be maintained, be- 
cause of conditions with regard to transportation, labor 
and material. War requirements will continue to in- 
crease, and war demands must take precedence over all 
others for such work as ships, railroad cars and loco- 
motives, rails, trucks, containers, shells and other muni- 
tions. When all these requirements are met, little, if 
any, steel will be left for general business, and substi- 
tution must be made of other materials so far as pos- 
sible. In buildings, lumber and concrete must be used 
wherever possible, and the placing of large orders for 
future delivery will not be effective, since, if the Gov- 
ernment makes requisition for the steel, these future 
deliveries cannot be made. 

It is also likely that, in buying any materials, the 
sources of supply near to the purchaser must be de- 
pended upon, since with the demand for transportation, 
the railroads cannot render the prompt service that has 
been possible in the past, and material purchased from 
distant points may be delayed for a long time in the 
delivery. 
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News Notes 


CARLISLE Mason, consulting engineer, announces that 
he has removed his offices from 30 Church St., to Singer 
Bldg., New York. 


CALEBAUGH SELF-LUBRICATING CARBON Co., Philadel- 
phia, Pa., announces that, due to the enormous increase in 
business, after Aug. 1 its plant will be located at 1508 to 
1518 Columbia Ave. The offices will still remain at 1593 
Columbia Ave. This move is necessary in order to 
secure better facilities to manufacture carbon brushes 
for use on generators and motors, as they have outgrown 
their present capacity and have been compelled to seek 
larger quarters. 


H. D. SHuteE, whose election as vice-president of the 
W. E. & M. Co., was recently announced, will have 
executive charge of the company’s commercial organ- 
ization, both domestic and export, succeeding Vice-Presi- 
dent L. A. Osborne, whose headquarters have been trans- 
ferred to New York. 


THE Bounp Brook O1IL-LEsS Bearing Co.’s new foun- 
dry being erected at Plant No. 2, Lincoln, N. J., which 
is two miles east of the Bound Brook plant, will be 
ready for occupancy on the specified date, Aug. 3. This 
building is of steel and brick construction, 60 ft. wide 
by 180 ft. long, and will materially increase the produc- 
tion of the company’s fast growing output. 


THE BUSINESS formerly conducted by George Ross, 
deceased, and his sons, William, John C. and Adam Ross, 
under the name and style of The Ross Valve Mfg. Co., 
will be continued as an incorporated company, and was 
duly incorporated under the laws of the state of New 
York, on June 23, 1917, with William Ross, president; 
J. C. Ross, vice-president; Adam Ross, secretary-treas- 
urer; L. S. DeZouche, assistant secretary-treasurer, and 
Frnest B. Perry, superintendent, as directors. Em- 
ployes who have been in the employ of the company 
from 10 to 25 yr. will be given the opportunity to 
acquire stock in the company, the one-quarter interest 
of George Ross, being set aside for this purpose. 


SaMvuEL Linpsey NICHOLSON, who has been sales man- 
ager of the Westinghouse Electric & Mfg. Co., has, since 
1909, been promoted to the position of assistant to vice- 
president, with headquarters at East Pittsburgh. Mr. 
Nicholson is unusually well known throughout the elee- 
trical profession because of his varied activities bring- 
ing him in contact with its numerous branches. He was 
born in Philadelphia, received his education in the Wil- 
liam Penn Charter School of that city, and began his 
business career as an apprentice with the Belmont Iron 
Works in 1887. After a varied experience in salesman- 
ship and engineering with a number of prominent 
electrical manufacturing and contracting concerns, Mr. 
Nicholson, in 1898, became sales representative of the 
Westinghouse Electric & Mfg. Co., in New York City, 
subsequently having charge of the City and Industrial 
Division of the New York office. On the re-organization 
of the sales department in 1904, he was made manager 
of the industrial department, which position he success- 
fully filled until his selection as sales manager of the 
company in 1909. 





PRAGTIGAL 
640 ENGINEER 


August 1, 1917 

















Power Apparatus in Shop and Market 
New Ideas In Waking, Buying and Selling 














Tyler Condensation Meters 


YLER condensation meters for heating systems have 
large size and carefully constructed sediment 
chambers, which are provided with cast-iron baffle 

plates to prevent dirt, scales, and other obstacles from 
passing into the meter, thus doing away with the screens. 
This sediment chamber is so located that it can easily 
be cleaned of any foreign substance, thus obviating any 
damage by dirt passing into bucket or body of meter. 
The size of the sediment chamber is many times larger 
than the inlet and outlet. 



































SLOTIONAL V/EW 
THROUGH BUCHETS 


L£NDO WEW 
SHOWING COUNT - 
MECHANIS14 AND TRIP 

ADJUSTMENT 


VIEWS OF TYLER CONDENSATION METER FOR CENTRAL 
STATIONS 


The upper portion of this meter is provided with a 
storage chamber to check any sudden flow of water that 
may occur in the meter, and to distribute evenly the flow 
of water in the buckets by means of a small slotted 
opening. The water passes through this slotted opening 
into the buckets of the meter. 

There are four buckets which are suspended on an 
anti-rust shaft, which rests in anti-friction, self-lubri- 
eating bearings. The buckets are made of copper and 
brass, thus avoiding any possibility of the buckets ér 
sliaft rusting, eorroding or pitting. The buckets are very 


sensitive; 1/10,000 part of the contents of the bucket 
will move the full bucket when it is ready to dump, 
but they are held in position by special locking device 
in dial box of meter until the proper amount of water 
is in the full bucket. The next bucket cuts in when the 
full bucket moves 3/16 in., thus assuring accuracy in 
measurement. The locking device of the Tyler meter is 
positive in operation and will prevent spinning of the 
buckets in dumping, thus obviating any error in opera- 
tion. As the buckets make complete revolutions, there 
is no danger of the shaft wearing flat, or atiy oppor- 
tunity for sediment to remain in bucket or in bottom of 
meter, as is the case in oscillating meters. 

All the outlets of the meters are in the base and 
remove all water after dumping is completed, therefore, 
there is no opportunity for any sediment to stay in 
buckets, and there will be no water standing in the bot- 
tom of the meter when it is not in operation. 

The count mechanism is enclosed in a damp and dust- 
proof dial box and sealed, thus preventing rusting or 
corroding. All these meters read direct; that is, if dial 
shows one, that means 1 lb. of water has passed through 
the meter. They will also work on vacuum systems 
as well as on direct or ene-pipe jobs. 

These meters are manufactured by the Tyler Under- 
ground Heating System, of Pittsburgh, Pa., in sizes 
ranging in capacity from 400 to 200,000 lb. per hr. 


Recent Types of Westinghouse 
Auto Starters 


HE three types of auto starters here shown have 
been developed by the Westinghouse Electric & 
Mfg. Co. for use in connection with the operation 

of large squirrel-cage induction motors up to 650 hp. 
They serve to provide ample protection to motor, ma- 
chinery, line and operator, by preventing excessive strain 
on the motor and disturbance to the line, reducing the 
line voltage and current in starting. Both motor and 
starter are protected against overloads and short cir- 
cuits. In special cases, where the power delivered fo 
the motor is of high kilovolt-ampere capacity, the de- 
struction ef motor and starter is prevented by the pro- 
vision of heavy breaking capdcity. Resistance can also 
be furnished to prevent the opening of the circuit when 
changing from starting to running position, whieh causes 
disturbances that may be injurious to both motor and 
starter. 

These starters are extremely durable, and possess 
large, substantial contacts capable of breaking heavy 
current frequently. The switching mechanism is simple 
and strong. The effect of arcing has been reduced to a 
minimum by the immersing of all contacts in oil and 
by the use of either auxiliary arcing tips or large con- 
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tact area on the main contacts. Where arcing occurs, 
the contacts are provided with removable tips which may 
be renewed readily with a pair of pliers. The starting 
current may be adjusted to the service by taps on an 
auto transformer, which provides either 3 or 8 starting 
voltages according to the capacity of the transformer. 
Absolute safety to the operator is assured by excellent 
insulation in the switch and by a very liberal margin 
of safety above actual requirements. Safety to the 
apparatus is assured by overload relays, which cause 
the switch to open at a predetermined overload, and by 
a low-voltage relay which opens the switch when the 
voltage fails. 

The three types of starters provide a range of capac- 
ities which will cover the majority of cases. The Type 
Q starter is for use on 2 and 3-phase circuits of from 
220 to 2200 v., 25 to 60 cycles. The Types QF and 
QF-1 are for use with motors of larger capacity or 
higher voltage than can be started by the Type Q start- 
ers. They differ from the latter mainly in their ability 
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FIG. 1. FRONT VIEW OF AUTO STARTER, TYPE QF-1 

to handle larger currents and in having larger kilovolt- 
ampere breaking capacity, and in certain sizes a pre- 
ventive resistance. They also have two handles—one for 
starting and the other for running. 

In starting a motor with the Type Q auto starter, the 
switch handle is moved from the off to the full position 
and held there until the motor has ceased to gain speed. 
It is then moved downward as far as it will go, to the 
running position, where it will remain. The handle will 
not remain in the starting position unless held, and it is 
impossible to move the handle directly from the off to 
the running position without first passing to the starting 
position. Where a Type QF or QF-1 auto starter is 
employed having no preventive resistance, it is necessary 
to move the starting handle down as far as it will go 
and hold it there until the motor has ceased to gain 
speed. That handle is then released, and before it has 
fully returned to the off position the running handle is 
moved down as far as it will go, where it will remain 
latched. If a preventive resistance is used, the starting 
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handle is held down until the motor no longer gains 
speed, then the running switch is closed and the starting 
switch released. 

Overload and low-voltage protection is furnished for 
all types, protecting the motor from overloads and from 








MOVING CONTACT 
ARCING TIP SEAT 








FIG. 2. TYPE QF AUTO STARTER WITH COVER REMOVED 

the effects of failure of the supply voltage. The over- 
load relay operates very slowly on slight overloads and 
almost instantaneously on short circuits. Consequently 
the motor circuit is not opened for a momentary over- 
load, such as during the moment of acceleration when 





FIG. 3. 


TYPE Q AUTO STARTER COMPLETE 


the switch is changed from starting to running position. 
The low-voltage relay operates, whether the voltage fails 
quickly or slowly, affording full protection. 


IN LINE with its past activities of rendering service 
to engineers and employers of engineers, the American 
Association of Engineers, 29 S. La Salle St., Chicago, 
is establishing a department to recommend to those in 
need of consulting engineers in various branches, men 
qualified for the work. 

The association proposes to maintain a register which 
will be a complete inventory of the engineering profes- 
sion, giving the specialty each man has followed, the 
history of his qualifications, experience and-accomplish- 
ments, and the residence of each man so that in case of 
men equally qualified for the particular job, the one 
nearest the job may be selected. This service will be 
free to municipalities and individual firms. 








New England N. A. S. E. at 
Portland, Me. 


HE annual convention and Mechanical Exhibition 
of the New England States Association of the Na- 
tional Association of Stationary Engineers, which 
was held at Portland, Maine, on June 27 to 30, was 
notable for two very interesting phases. In the first 
place, it was the initial assembling of the organization 
in Maine, and secondly, it was concurrent with the real- 
ization of a distinct step of progress long desired and 
struggled for by the stationary engineers of Maine. 
For years intelligent and progressive engineers in 
the Pine Tree State have made vigorous efforts to secure 
the passage of a state license law for Maine, but though 
such a law was clearly for the safety and benefit of 
the public as well as that of operating engineers, yet 
there were always enough of selfish and powerful inter- 
ests concentrated against it to prevent its enactment by 
the Legislature. Advocates of the measure, though often 
discouraged, were not deterred by defeat, but as in the 
ease of King Bruce and the spider, each disheartening 
reverse was followed by renewed effort, and this year the 
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apathy such as have so long prevailed, but at last have 
been successfully overcome in Maine. 

The convention this year at Portland was fortunate 
in having for its place of assembly and exhibition the 
spacious and elegant City Hall, the fine auditorium 
of which contains the largest organ in America and 
the second largest in the world. The floor space was 
filled with booths of the Commercial Engineers, in which 
there was the usual display of up-to-date inventions and 
appliances for securing economy and efficiency in the 
power plant. 

The formal proceedings of the convention opened 
on Wednesday evening, with an interesting program 
of addresses by Mayor Chapman of the city, President 
Hooper of the Chamber of Commerce, President Eggles- 
ton of the Commercial Engineers, Major Myrick, treas- 
urer of the Commercial Engineers, and Chairman Waite 
of the local committee. Before the speaking, the audi- 
ence in a body rose and sang the Star Spangled Banner 
to the accompaniment of the orchestra. A timely and 
appropriate manifestation of patriotic spirit was given 
the exhibition by a profuse display of the National flag. 

On Thursday there was a meeting of the delegates 
at which a number of well prepared and instructive 
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GROUP OF ENGINEERS AT PORTLAND 


effort was crowned with success. Largely through the 
tact, persistence and good management of Brother Philip 
A. Arnold, Past president of No. 1, N. A. S. E., of Port- 
land, and at present Chief Engineer of the County 
Court House at Portland, assisted by Representative 
Wilson and Brothers John Darker and Fred G. Libby of 
the Local Committee on License, secured in April last, 
the passage of a law to go into effect in July of this year 
which makes license imperative for engineers in all cities 
of Maine containing 40,000 or more inhabitants. This 
is by no means the sum of achievement aimed at by the 
men who made the fight, but, as they explain it, is at 
least an encouraging step of definite progress that will 
make amendment and further advance assured and easier 
in the future. It would not be pleasant, or profitable 
to dwell upon the selfish and petty considerations that 
delayed so long this modicum of justice to engineers and 
the public. The important thing is that a victory has 


been won that improves existing conditions, gives a 
brighter outlook for the future and will give encourage- 
ment to friends of the cause in other states who have 
long and vainly struggled against selfishness, greed and 


papers were read and cordially applauded. The Con- 
necticut Association, N. A. §. E., held a business meet- 
ing and elected the following officers: 

President, W. H. Brown, Meriden; vice-president, 
O. A. Thomas, Bristol; secretary-treasurer, A. Anderson, 
Bridgeport; conductor, James Tobin, Bridgeport; door 
keeper, David A. Wilcox, Hartford; trustee for three 
years, Elmer E. Thomas, New Haven; for two years, 
Warren Goodrich, Bridgeport; for one year, James Mc- 
Gee, Hartford; state deputy, F. N. Hastings, Meriden. 

In the evening the wonderful beauty, resources and 
power of the great organ were demonstrated in a de- 
lightful program rendered by City Organist Macfarlane, 
who played among other selections a fantasia in which 
a storm is rendered with extraordinary weirdness and 
dramatic effect. 

On Friday morning the stationary and Commer- 
cial Engineers held regular sessions at which addresses 
were made by Mayor Chapman and others. At the busi- 
ness meeting the following officers were elected by the 
Stationary Engineers: : 
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President, Joseph Eggleston, New Bedford, Mass. ; 
vice-president, Andrew Waite, Portland; secretary, 
James H. Henderson, Boston; treasurer, Walter H. 
Damon, Springfield, Mass.; conductor, E. L. Bassett, 
Bridgeport, Conn.; door keeper, Albert Keene, Paw- 
tucket, R. I. 

The new officers were installed by Past President 
Reynolds of Hoboken, N. J. By vote the sum of $50 
was appropriated to aid’the Red Cross. 

The Commercial Engineers elected the following 
officers : 

President, James A. Moorehouse, Boston; vice-presi- 
dent, George W. Denyven, Boston; secretary, James Mor- 
gan, Boston; treasurer, James W. H. Myrick, Boston; 
trustees for three years, Seth Lee, Samuel S. Eggleston, 
Jr., Boston. 

In the evening of Friday a ‘‘smoker’’ was given with 
a program of songs and recitations which was much 
enjoyed. 

Saturday was largely devoted to sight-seeing, a sail 
through beautiful Casco Bay and games and clam bake 
at Long Island. 

The following concerns participated in the exhibition 
feature of the convention: 


EXHIBITORS 


Albany Lubricating Co.; American Oil Co.; American Steam 
Gauge and Valve Mfg. Co.; Anderson & Co., G. P.; Ashton Valve 
Co.; Autoforce Ventilating System; Babbitt Steam Specialty 
Co.; Bowers Rubber Works; Chapman Valve Mfg. Co.; Chester- 
ton Co., A. W.; Chicago Pneumatic Tool Co.; Climax Smoke Pre- 
venter Co.; Coppus Engineering & Equipment Co.; V. D. Ander- 
son & Co.; Crandall Packing Co.; Cumberland County Power & 
Light Co.; Dearborn Chemical Co.; Dixon Crucible Co., Joseph; 
Eagle Oil & Supply Co.; Economy Lubricating Co.; Economy 
Supply Co.; Edward Valve & Mfg. Co.; Engineering Supply Co.; 
Evans Mill Supply Co.; Fells, Arthur B.; Files Steam Specialty 
Co.; J. L. Flanders & Co.; France Packing Co.; Gardner Grate 
Co:; Garlock Packing Co.; Greene, Tweed & Co.; Hart-Edison 
Packing Co.; Home Rubber Co.; Homestead Valve Mfg. Co.; Hy- 
land Mfg. Co., W. J.; Jenkins Bros.; Johns-Manville Co., H. W.; 


* Johns-Pratt Co.; Keasbey & Mattison Co.; Keystone Lubricating 


Co.; Little & Coffin 0il Co.; Lunkenheimer Co.; Mason Regulator 
Co.; MeClave-Brooks Co.; MeLeod & Henry Co.; Nashua Machine 
Co.; National Pipe Bending Co.; ‘‘National Engineer’’; New 
York Belting & Packing Co.; New York Revolving Portable 
Elevator Co.; Nightingale & Childs Co.; Patterson Lubricating 
Co.; Peerless Rubber Mfg. Co.; Philadelphia Grease Mfg. Co.; 
‘¢Power’’; ‘‘Practical Engineer’’; Pratt & Cady Co., Inc.; 
Quaker City Rubber Co.; Ruggles Co., Walter G.; ‘‘Southern 
Engineer’’; Voorhees Rubber Mfg. Co.; Watts Regulator Co.; 
Winn, William R.; York & Boothby Co. 

N. E. A. OC. E. Exhibition Committee—John A. Morehouse, 
chairman; Fred M. Couch, William C. Marshall. 


Books and Catalogs 


LOCOMOTIVE VALVES AND VALVE Gears, by Jacob H. 
Yoder and George B. Wharen; 272 pages, 614 by 914 
in., illustrated; New York, 1917; price, $3. 

Men in railroad shops will find in this book a prac- 
tical aid for their work in setting locomotive valves 
and repairing valve motions; it will also serve the 
engineman or fireman who desires to broaden his knowl- 
edge of the principles of the subject and contains much 
information of value to the draftsman and designing 
engineer engaged in locomotive work. 

The first chapter is devoted to a general description 
of locomotive valves and valve gears, then come chapters 
describing in detail the Stephenson and the Walschaert 
valve gears, these and their modifications being the 
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valve gears most commonly used in modern locomotive 
practice. Chapter IV is devoted to the descriptions of 
several valve gears of less common use, Chapter V, to 
the effects of altering the valve and its events. Chapter 
VI gives detailed directions for setting various types 
of valve gears, Chapter VII is a summary and in the 
appendix is given useful information, principally in 
regard to the indicator and diagrams. 

The book is of a nontechnical style, well illustrated 
with diagrams and halftones to aid in presenting the 
subject to readers and will be found useful as a refer- 
ence book as well as a text. 


IF EVERY HOUSEHOLDER and owner of a small 
house heating plant in the central states would use rea- 
sonable care in the purchase of his fuel and in the oper- 
ation of his plant, the saving would be equivalent to 
15,000,000 tons of coal. According to a circular just 
issued by the Engineering Experiment Station of the 
University of Illinois, such a saving is easily within 
the range of practical attainment. Applied to the entire 
United States, intelligent attention in the operation of 
house heaters would save more than 60,000,000 tons of 
coal. 

The University of Illinois has discussed, in the cir- 
cular referred to, the more important factors involved 
in the installation of a satisfactory house heating system, 
and has set forth the most economical methods of firing 
soft coal and operating a house heating plant. The 
properties of fuels, and the processes attending their 
combustion are discussed in a fashion which is intended 
to help the average householder to understand his prob- 
lem and to secure the economics of intelligent operation. 

Tables giving the trade names, geologic names, and 
average heating value of the coals of the central western 
area are contained in the circular and a chart is pre- 
sented to show the relative worth of coals of different 
heating values. Some attention is also given to the prop- 
erties of eastern coals. 

Diagrams in color illustrate the usual heat losses 
which occur and suggest the means to be employed in 
overcoming them. Methods and devices for regulating 
house heaters are shown by drawings, and the impor- 
tance of proper chimney height, of air-tight flues, and 
of various dampers and regulators is emphasized by a 
number of illustrations. 

Copies of this circular may be had by addressing the 
Engineering Experiment Station, Urbana, Il]. The price 
is 10 cents. 


THE GENERAL ELECTRIC CO. has just pre- 
pared for distribution, Bulletin 42,014, éntitled ‘‘Head- 
lights and Turbo-Generators for Steam Locomotives.’’ 
To meet the rigid requirements of locomotive headlight 
service a turbo-generator set distinctly novel in its con- 
struction and representing the most advanced develop- 
ment in this class of apparatus along practical lines has 
been designed, which is built with the smallest number 
of parts consistent with the requirements of good design, 
durability, efficiency and close regulation. The headlight 
supplied with the turbo-generator consists of an 18-in. 
silver plated, copper reflector, equipped with a simple 
focusing device mounted on a suitable table and enclosed 
in a steel casing of standard design. The reflector has a 
214-in. focal length which is sufficiently long for accurate 
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focusing of the largest headlight lamps. Diagrams show- 
ing the assembly of the turbo-generator set, as well as 
all necessary data will be found in this 12-page bulletin. 


THE POOLE FLEXIBLE tube cleaner, manufac- 
tured by The Poole Mfg. Co., of Louisville, Ky., is de- 
scribed and illustrated in a cireular just received. 


GENERAL ASBESTOS & RUBBER CO., Charles- 
ton, S. C., has lately issued circulars relating to the 
following: ‘‘ Valbestine’’ and other packings, Garco Per- 
fect Adjustable gasket tape, Garco asbestos brake lining. 


HOW SARCO TEMPERATURE REGULATORS 
Work is the title of a new leaflet explaining, with the 
aid of several diagrams, the operation of the regulators, 
which operate gas, steam or water valves and are made 
by Sarco Co., Ine., Woolworth Bldg., New York. 


LAGONDA CATALOG N-4, just published, describes 
in detail the different classes of Lagonda automatic cutoff 
valves, illustrating valves arranged for installation in 
different positions. Sectional views are shown of four 
classes of valves and full information regarding the 
operation of the valves is given, as well as dimensions 
and specifications. A discussion of the need of auto- 
matic valves is given by way of introduction, featuring 
recommendations of insurance companies and U. 8S. gov- 
ernment tests on Lagonda valves. 


Trade Notes 
ATLANTIC CITY branch office of Warren Webster 


& Co. has been moved to 429 Guarantee Trust Bldg., 
with Sidney B. Strouse in charge as district manager. 


HOMESTEAD VALVE MANUFACTURING CO., 
Pittsburgh, Pa., has appointed the National Mill Supply 
Co., of Fort Wayne, Ind., as its exclusive representative 
for Fort Wayne and vicinity. 


THE VULCAN SOOT CLEANER CO., through the 
De Ved-Kissick Co., their New York representatives, 
have recently closed a contract for soot cleaners for 98 
boilers for a group of electric light, power and railway 
eompanies, controlled by the H. L. Doherty Co. The 
boilers are of various types, including a large number 
of Stirling make. General recognition among engineers 
of the efficiency of mechanical soot cleaners as compared 
to hand blowing is indicated by this and similar recent 
orders for the entire equipment of large plants and 
groups of plants. 


ANNOUNCEMENT has just been made by the West- 
inghouse Elec. & Mfg. Co. that it has been awarded the 
contract for furnishing the electrical equipment for the 
new Pennsylvania hotel now being erected at 7th Ave. 
and 33d St., New York City. 

The electrical equipment consists of 44 ventilating 
motors with a total capacity of over 800 hp., 7 pump 
motors with a capacity of over 200 hp., and an additional 
number of motors for refrigerating machinery. The 
contract also includes three 500-kw. rotary converters, 
transformers and switching equipment, and six 250-kv.a. 
transformers for the substation, te which alternating 
current will be suppKed from the power house of the 
Pennsylvania Railroad. 
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Trade-mark, Reg. U. S. Pat. Off. 
PusLISHED THE First AND FirreentH or Each Monta 
SEMI-MONTHLY 
Subscription price in advance in the United States, 
Mexico or united possessions, $1.00 a year. 
In Canada, subscription price, $1.75 a year. 
Foreign Countries, subscription price, $2.50 a year. 


Address all letters and make all checks and money orders 
payable to Technical Publishing Co., 537 S. Dearborn S&t., 
Chicago, Ill. 


Any advertiser is invited to examine our paid subscription 
lists and Post Office mailing receipts at any time. 


ADVERTISING RATES 
Display 


Full page, one year, each insertion, $66.00. 

Half page, one year, each insertion, $38.50. 

Quarter page, one year, each insertion, $22.00. 

Eighth page, one year, each insertion, $13.25. 

Front cover, $175.00 per issue. 

Other specified positions, regular rate plus 10 to 50 
per eent. 


Stippled plates used, but no heavy, black and white 
plates. 


Classified Rates 


Per line, 30 cents each insertion. 

Advertisements in this section are inserted under 
regular headings. 

No display type allowed, but the first three words 
may be set in capital letters. 

About nine words make a line. 
two lines.. 

Under classification ‘‘Position Wanted,’’ advertise- 
ments not exceeding four lines will be inserted once for 
subscribers free of charge. 

All copy should be received at Chicago office 18 days 
before date of publication. 


Minimum space sold, 


Circulation of this issue, 22,000. 


Technical Publishing Co. 
537 8S. Dearborn Street 
~& Chieago 





Position Wanted 





POSITION WANTED—By man 33 years of age, good habits, 
with 6 years’ experience with steam and gas engineering. Best 
of reference. Ohio license. Would prefer position in western 
or southern states. Address Box 482, Practical Engineer, 537 S. 
Dearborn St., Chicago. . 8-1-1 
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POSITION WANTED—By a practical engineer with over 
20 years’ experience. Have I. C. S. Diploma. Can furnish 
best of references. Prefer Illinois or Missouri. Address 
J. M. B. Shanks, Dixon, Mo. 7-15-2 


POSITION WANTED—By Producer Gas Engineer, thor- 
oughly familiar with A. C. or D. C. current; also refrigeration. 
Nine years’ experience. Age 27. Married. Al references. 
Address R. D. Furness, Maple Ave., Peekskill, N. Y. 8-1-1 








POSITION: WANTED—Young man wishes position as 
oiler or assistant to the engineer in a plant around New York 
City. Two years’ practical experience. Address Frank 
Demartini, 30 Mulberry St., Yonkers, N. Y. 7-15-2 





POSITION WANTED—As engineer in small steam plant 
not over 125 H. P., by young man. Steady and sober habits. 
More than 5 years’ experience as engineer in grain elevator. 
Good mechanic. Address Box 123, Dixon, Ia. 8-1-1 


POSITION WANTED—By a young man as oiler or assist- 
ant engineer in a plant where there is a chance for advance- 
ment. Three years’ practical experience. Ready to start 
work at a week’s notice. Address Wm. Wykes, 304 Palisades 
Ave., Yonkers, N. Y. 8-1-1 


POSITION WANTED—As chief engineer. Have had 10 
years’ practical experience. Especially qualified to handle 
the plant on an effiency basis, reducing coal consumption 
and operating costs. Must locate in Chicago. Presently 
employed, but have good reasons for desiring a change. 
Address Box 479, Practical Engineer, 537 S. Dearborn St., 
Chicago, III. 8-1-1 


POSITION WANTED—By steamfitter with 17 years’ 
experience at the trade. Can furnish references as to habits 
and ability to handle men. I am 33 years old. Married. 
Address J. H. D., 669 Wunderlick St., Barberton, O. 6-15-1 


POSITION WANTED—By thoroughly competent man 
with 11 years’ experience as engineer and assistant superin- 
tendent in sugar factories in Cuba, Mexico and Louisiana. 
Good steamfitter and machine repairman. Have had charge 
of 10 steam boilers and 6 ammonia compressors as day 
and night engineer. Can speak English, Spanish and some 
German. Single. 26 years old. Can furnish good references. 
* Address Box 480, Practical Engineer, 537 S. Dearborn St., 
Chicago, III. 6-1-2 


POSITION WANTED—By young man, 23 yrs. old, as 
fireman or oiler in ice or electric light plant in City of St. 
Louis. Have had one years’ experience in firing and some 
experience in steam engineering. Address Leonard Ochs, 
1536 Papin St., St. Louis, Mo. 6-1-2 


POSITION WANTED—By engineer: 
licenses. 




















have Ohio engi- 
Experienced with 


neers’ and boiler inspectors’ 

absorption method of manufacturing gasoline. Good ref- 
erences. Address Box 481. Practical Engineer, 537 S. 
Dearborn St., Chicago, III. 8-1-1 





POSITION WANTED—Young man wishes a position as 
oiler or assistant to the engineer in a plant in New York 
City. One year practical experience. Address A. Benora, 
156 Willow St., Yonkers, N. Y 8-1-1 








Help Wanted 





WANTED—Resident subscription agents in the following 
cities: Atlanta, Ga.; Cincinnati and Columbus. Ohio; Kansas 
City, Mo.; Los Angeles, Cal.; Louisville, Ky.; Newark, 1, ae 
New Orleans, La.; Portland, ’Ore.; Sst: Louis, Mo.; San Fran- 
cisco, Cal.; Washington, D.C. This is an excellent chance 
for a hustler who is. familiar with power plant conditions, to 
turn his spare time into dollars. To such a one we offer a 
Real Opportunity. Write Subscription Department, Prac- 
tical Engineer, 537 S: Dearborn St., Chicago, Ill. tf. 


CHIEF ENGINEERS WANTED—Open to citizens of 
Illinois over 28. Salary $100 to $150 a month with full main- 
tenanee at institutions. Good physical condition required. 
Examination at numerous Illinois points on August 18. For 
application blanks and circulars address State Civil Service 
Commission, Springfield, Ill. 8-1-1 


WANTED—Chief engineer for book paper mill, four 
machines, twenty beaters, three super-calender stacks, nine 
B. & W. boilers. M. & W. H. Nixon Paper Co., Manayunk, 
Philadelphia, Pa. 8-1-1 








PRACTICAL 
ENGINEER 








645 
Wanted 
WANTED—Agents on commission to sell our shaking 
grates. We will install grates on trial or put it to test at 
our expense with any grate made. Address Armstrong Mfg 
Co., Springfield, Ohio. tf. 
WANTED—Agents handling engine and boiler room spe- 


cialties in every section for side line paying large commis- 
sions. Give experience, line carried and territory covered. 
Box 381, Practical Engineer, 537 S. Dearborn St., Chicago, 


Ill. tf. 





WANTED—Marine boilers. We will pay cash awards for 
information that leads to a purchase by us of marine boilers of 
from 75 H. P. to 250 H. P. The Pittsburg Boiler & Machine 
Co., Pittsburg, Kansas. tt 








For Sale 





FOR SALE—Electric generators: 150-kw. Westinghouse, 
125-volt generator, d.c. Fleming engine, $2000; 30-kw. G. E. 


generator, d.c. Ideal engine, $675; 20-kw. ditto, $600; 100-kw. 
and 60-kw. generators, $700 and $400. Power Machinery Ex- 
change, Jersey City, N. J. 8-1-1 





FOR SALE—Good steam engine indicator; reducing mo- 
tion, three-way cock, carrying case, etc., in Al condition. 
Address Box 483, Practical Engineer, 537 S. Dearborn ot, 
Chicago, III. 8-1-1 








Patent and Patent Attorneys 





PATENTS THAT PROTECT AND PAY— 


Advice and books free. High references. Best results. 
Promptness assured. Send sketch or model for search. 
WATSON E. COLEMAN, Patent Lawyer, 624 F St., 
N. W., Washington, D. C. tf. 





PATENTS—C. L. Parker, Attorney-at-Law and Solicitor 
of Patents. Patents secured promptly and with special re- 
gard to the legal protection of the invention. Handbook for 
inventors sent upon request. Washington, D. C. tf. 





PATENTS—H. W. T. Jenner, Patent Attorney and Me- 
chanical Expert, 606 F St., Washington, D. C. Established 
1883. I make a free examination and report if a patent can 
be had and the exact costs. Send for full imformation. tf. 





A. P. CONNOR, Consulting Electrical and Mechanical 





Engineer, Attorney-at-Law and Solicitor of Patents and 
Trade-Marks. Results guarnteed. 121 Carroll St. S. E., 
Washington, D. C. tf. 
PATENTS—Send sketch for free search and reports. 


Books and patents and book of reference letters sent free. 
John S. Duffie & Co., 612 F St., Washington, D. C. tf. 





PATENTABLE IDEAS WANTED—Send for three free 
books. R. B. Owen, 28 Owen Bldg., Washington, D.C. tf. 


Seeeailiedleaaae 








Technical Books 





FREE ENGINEER BOOKS and power plant tools and 
specialties, for securing new subscribers for Practical Engi- 
neer. A dandy chance for the engineer with a little spare 
time to get some fine premiums. Send for free descriptive 
circular and terms. Subscription Department, Practical En- 
gineer, 537 S. Dearborn St., Chicago, IIl. - 








Miscellaneous 





ENGINEERS, DO YOU WANT fo utilize your exhaust 
steam for heating or drying purposes without back pressure 
on your engine? If so, address Monash Engineering Co., 
1413 Jackson Blvd., Chicago, Ill. tf 
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As this page goes to press, the great national draft for the first conscript 
army of the U. S. is being held in Washington. 


Out of the factory, power plant, office, mine, etc., will come the youth of 
the nation. 


How will their places be filled? 


The work of the nation must go on even in a more intensified degree than 
usual, so that we may supply two continents with their necessities. 


Ten billions of dollars worth of supplies and materials—products of our 
farms, factories, mines, will be bought in this country by the U. 8. and allied 


governments within the next year. 


This means we must increase our production, and with greatly reduced 
help how are we going to do it? 


Only by increased efficiency—individual and collective—for cooperation 
enters largely into this problem. 


Business must pursue its usual course, and it will if every civilian helps to 
maintain the industrial equilibrium of the nation. 


Prosperity will be the result—not because of the war, as our enemies 
erroneously aver, but in spite of it. 


Advertising is a steadying influence in maintaining the industrial balance. 


Out of the obscure should come the too-conservative and ungrowing 
business institution, to let organized publicity speed the process of develop- 


ment. 
The too-frequently-misjudged business should use this same power to over- 


come all lingering, deep-seated prejudices. The power of publicity will stem 
the undercurrents of misjudgment and turn the stream of business in the 


right direction. 

Vany a salesman will be called to the colors. Advertising will wield a 
mighty influence in helping a depleted sales force to maintain its standard of 
distribution. 


Summing it up in a nutshell, advertising is now as never before, an economy 
that must be practiced by every business institution in this country. 


If business houses stop advertising and destroy their means of distribution, 
they will sooner or later choke off their production, for production must always 


follow demand. 
This is the inevitable law of supply and demand. 


It is a wise economy to advertise—and just as wise an economy to buy the 
advertised article. 
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